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FOREWORD

A ctiv ities summarized in th is  report represen t undertakings and 
accom plishm ents by the combined s ta ff  of the Communicable D isease  
C enter in the interdependent pursu it of an in tegrated  program encom
passing  the severa l a sp ec ts  of communicable d isease  control and 
prevention. Many of the p ro jects were carried on in cooperation with 
other agencies. In some the C enter w as principal sponsor and in others 
the C enter’s contribution w as re la tive ly  minor. It is  probable that in 
some in s tan ces  allocation  of credit has overem phasized the role of 
the C enter and depreciated  that of copartic ipants, and vice versa.

As a p resen tation  expedient, ac tiv itie s  recorded have been grouped 
under four major headings: (1) General A ctiv ities; (2) Investigations 
and Studies; (3) O perational Control Programs; and (4) Epidem ic and 
D isaster Aid. T h is is  not a p rec ise  grouping, nor is  the l is t  of item s 
under the r e s p e c t i v e  headings intended a s  a complete catalog  of 
ac tiv itie s  pursued during the report period. Rather, the purpose is  to 
indicate in general terms som ething of the in terre la tionsh ips, compre
h ensiveness, re la tive  nature, and application  of various a c tiv itie s  
carried on in different areas of public health  work.
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INTRODUCTION

The Communicable D isease  Center is  a com
ponent of the U. S. P ub lic  H ealth Service charged 
with the responsib ility  of a s s is tin g  S ta tes , when 
requested, in the d iagnosis, prevention, and con
trol of communicable d ise a se s . O rganizationally  
it  is  a D ivision of the Bureau of S tate Services 
with headquarters and major fa c ilitie s  in A tlanta, 
Ga. Specialized  in sta lla tio n s are located  in vari
ous p arts  of the United S ta tes  including: Savan
nah, Ga.; Montgomery, A la.; K ansas C ity, K ans.; 
San F rancisco , C alif.; Thom asville, Ga.; Pharr, 
Tex.; W enatchee, Wash.; Phoenix, Ariz.; Newton, 
Ga.; Manning, S. C.; C harleston, W. Va.; and other 
p laces . F ie ld  training cen ters, operated by the 
Communicable D isease Center in cooperation with 
S tates and /o r educational in stitu tions, are located  
in Amherst, M ass.; Bloomington, 111.; Buffalo, 
N. Y.; Columbus, Ga.; Denver, Colo.; P ittsburgh , 
P a .; Syracuse, N. Y. (hygiene of housing); and 
Topeka, Kans. D iarrhea and dysentery control 
dem onstration pro jec ts, sponsored by the Center, 
were operated during 1951 in se le c te d  c itie s  of 
Arizona, Kentucky, New Mexico, and T exas. In 
addition, as circum stances required and resources 
perm itted, C enter sp e c ia lis ts  were loaned to S tate 
health  departm ents to reinforce the ir programs in 
relation  to communicable d isease  control prob
lems. Also the C enter cooperated with the N ational 
In stitu te s  of Health and other D ivisions of the 
Pub lic  H ealth Service, educational in stitu tio n s, 
foundations, and other agencies, F ederal and non- 
Federal, in s tu d ies  and investiga tions pertain ing 
to various problems of public health.

A s ind icated  in figure 1, the C enter headquarters 
organizational structure is  aligned somewhat with 
professional d isc ip lines. However, in p rac tice  
em phasis is  on teamwork and neither professional 
nor adm inistrative lines are sacrosanc t. The C enter 
m aintains sp e c ia lis ts  and the ir s a te llite  techn i
c ians in various fie lds of m edicine, veterinary 
m edicine, nursing, engineering, biology, and fie ld  
train ing which are organized into in tegrated  team s 
under a sing le  organizational unit. T hese  team s 
are u tilized  in :( l)  making fie ld  investiga tions con
cerning the transm ission and prevention of com
m unicable d iseases ; (2) converting sc ien tific  
observations and accum ulated data into p rac tices

which can be applied in the d iagnosis, control, 
and prevention of d ise a se s  of particu lar concern 
to the Center; (3) te s tin g  these  p rac tices  in the 
laboratory and in the fie ld  under conditions of 
increasing  diversity  until the ir u s e f u l n e s s  is 
e s tab lished ; (4) promoting the u tiliza tion  of th ese  
p rac tices  by S tate and local health  departm ents 
through dem onstrations, training courses to indoc
trina te  S tate and local personnel in the ir applica
tion, and by loaning trained personnel to S ta tes to 
superv ise  the inauguration of S tate programs; (5) 
providing e p i d e m i c  and d i s a s t e r  aid , when 
requested; and (6) enforcing the medical a sp e c ts  
of in te rs ta te  quarantine regulations.

C enter a c tiv itie s , w hether they are operational 
control programs designed to bo lster the capacity  
o f S ta tes to deal with p a r t i c u l a r  problems or 
investiga tive  s tu d ies  to develop new information, 
are geared to the concept that the over-all m ission 
o f the Center is  to help the S tates increase their 
com petencies in public health  m atters, particu larly  
in  communicable d isease  control. Thus, in the 
earlie r years of its  history, the C enter expended 
a major portion of its  resources, manpower, and 
technological capacity  a s s is tin g  S ta tes in com
bating  m alaria and murine typhus by supporting, 
w ith trained personnel and funds, operational con
trol programs d irected  against these  two d iseases . 
Through an in tegrated  program of fie ld  train ing 
and applied research , and the d e v e l o p m e n t  of 
improved methods and techniques, a re la tively  
high degree of competence has been a tta ined  in 
th ese  areas and the need for C enter partic ipation  
in control operations has dim inished. Accordingly, 
there has been a reorientation of C enter a c tiv itie s  
toward more em phasis on applied research , labora
tory and field , and le s s  on actual control opera
tio n s. During the p as t year, for example, epidemi
o log ica l, l a b o r a t o r y ,  and train ing a c tiv itie s  
consumed a p r o p o r t i o n a l l y  larger share of the 
C en ter’s  to ta l effort. T his trend is  in keeping with 
the princip le tha t the preferred function of the 
C enter is  to help the S ta tes develop and expand 
the ir com petencies to deal with communicable 
d ise a se  problems to the point where they can pro
ceed on the ir own, relying upon the C enter for 
general c o n s u l t a t i o n  se rv ices , sp ec ia lized
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guiuauce, ana support in coping w nn unusual out
breaks and major d isa s te rs . Adherence to th is  
princip le in the future is contingent upon such  
variable factors as  the e lu siv en ess  of d ise a se  and 
the outcome of continued search  for new control 
weapons, m ethods, and techniques.

During the p a s t year the s ta ff  of the C enter 
approximated 1,400, including 230 commissioned 
officers.*  Insofar as applicable law s, regulations, 
and procedures permit, the complex, d iverse , and 
de ta iled  procedures a sso c ia ted  with the manage
ment of such a s ta ff  are coordinated by an adm inis
tra tive  s ta ff under a single director. T h is concept 
not only re liev es  professional personnel of con
s i d e r a b l e  time-consuming deta il, but it a lso  
enab les the a d m i n i s t r a t i v e  officer to improve 
management by modifying and reorienting proce
dures in keeping with changes in a c tiv itie s , and 
in  accordance with higher echelon policy  direc
tiv e s . T his year, for example, reorganization of 
C enter o p e r a t i o n a l  control program a c tiv itie s  
en ta iled  the discontinuance of m alaria control 
a ss is ta n c e  in s ix  S ta tes and the consequent rede
ployment of personnel and equipment. T h is w as 
accom plished with a minimum of confusion and

♦ R e g u la r  c o r p s ,  80; r e s e r v e ,  150.

considerable economic gam by reason of the in te 
gration of adm inistrative and management se rv ices 
a t  headquarters. L ikew ise th is  adm inistrative ap
proach fa c ilita te s  the incorporation of uniform 
p rac tices , econom ies in procurement, property in
ventory, and the integration of new laws and regu
la tions such a s  the 1951 Civil Service changes.

In the implementation of a broad program of 
a ss is ta n c e  to the S ta tes, and in pursuing applied  
research , in the laboratory and in the field , the 
C enter m a i n t a i n s  lia iso n  with FSA Regional 
O ffices (usually  through the C enter represen tative 
sta tioned  a t the Regional Office) and co llaborates 
with other components of the Pub lic  H ealth Ser
vice in s tud ies and i n v e s t i g a t i o n s  of common 
in te rest. There is a continuous interchange of 
information between operational and investigational 
personnel and frequently the former insp ires the 
la tte r, namely, problems encountered in opera
tional programs are made the sub jec t of investiga
tions. L ikew ise, findings resu lting  from investiga
tions are te s ted  in operational programs. Thus, the 
concept of team s of sp e c ia lis ts  is  employed in a 
dual manner, by bringing the combined sk ills  of dif
ferent sp e c ia lis ts  to bear on particu lar problems 
and a lso  by combining the findings of operational 
and investigational personnel.

GENERAL ACTIVITIES

Although Center p ro jects and a c tiv itie s  are 
interdependent and directed  toward the common 
objective of helping S tates to do a be tter job of 
communicable d isease  prevention and control, 
some deal with general and others with spec ific  
d ise a se  control problems. The former encom pass 
morbidity reporting, epidem ic in telligence se rv ices , 
laboratory consultation se rv ices , laboratory tra in
ing se rv ices , field training se rv ices , production of 
train ing  a id s , equipment developm ent, air-bom e 
d ise a se  s tu d ies , and w ater resources developm ent 
and public health  stud ies.

MORBIDITY REPORTING

R easonably accurate and current knowledge of

when, where, and under what conditions c a se s  are 
occurring is  prerequisite  to the in te lligen t planning 
and execution of communicable d isease  control 
programs. Hence, a ll efforts to improve morbidity 
reporting are of immediate and continuing in te res t 
to Center personnel.

During 1951, the C enter partic ipated  in the coop
erative morbidity study in itia ted  by the Conference 
of S tate and Territorial O fficers (1949). T h is Con
ference recommended: (1) tha t the P ub lic  Health 
Service and the American Public  Health A ssocia
tion  study the d ise a se s  reportable a t that time in 
the various S tates and T errito ries, and make recom
m endations concerning additions and deletions; 
and (2) that the P ub lic  Health Service survey 
morbidity requirem ents for a ll notifiable d ise a se s
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and recommend advisable changes. Center person
nel served on the committee designated  to make 
the survey on behalf of the Public  H ealth Service, 
and in April 1950 the Center cooperated with the 
A ssociation  of State Epidem iologists in sponsoring 
a conference to explore the problems of morbidity 
reporting. T h is conference was held in A tlanta, 
Ga., and primarily w as concerned with an examina
tion of the proposed changes in communicable 
d isease  reporting recommended in a prelim inary 
report* of the Pub lic  Health Service committee. 
Out of the A tlan ta  conference emerged recom
mendations which were formulated into a formal 
report for s u b m i s s i o n  to the American P ub lic  
Health A ssociation  and the Conference of S tate 
and T errito ria l Health O fficers. Both agencies 
approved the report of the A tlanta conference** 
and effective-January 1, 1952,S ta tes and T errito ries 
activated  the new reporting system .

It is  believed tha t the new formula co nstitu tes 
a step  toward more useful reports on the incidence 
of communicable d ise a se s  throughout the country 
and tha t more tim ely data  concerning the occur
rence of epidemic outbreaks w ill thereby be pro
vided. It is  recognized th a t the adopted rev isions 
are only a beginning and do not represen t a com
pleted task , particu larly  with resp ec t to usab ility  
of morbidity reports a t State and local levels . 
Further study is  needed in th is  area, and the 
C enter’s  fa c ilitie s  are available for tha t purpose.

EPIDEMIC INTELLIGENCE SERVICE

Confronted with an increasing  volume of requests 
for a ss is ta n c e  in investigations pertain ing to epi
dem ics, and recognizing the need for an adequate 
corps of trained epidem iologists availab le  for any 
contingency, including biological warfare defense, 
the C enter in itia ted  s tep s  to bring into being an 
epidemic in telligence serv ice. Some 21 m edical 
officers, carefully se lec ted  for the purpose, were 
assem bled in A tlanta for an 8-weeks period of 
orientation and intensive training in epidemiology, 
b io s ta tis tic s , and public health procedures as 
applied to communicable d isease  detection  and 
control. The training, conducted by outstanding 
sp e c ia lis ts , was d e s i g n e d  to equip the newly 
recruited medical officers to serve a s  epidem ic 
intelligence officers in the field.

*CD C B u lle t in  X(2): 4 -12  (1951)

*»CD C B u lle t in  X(12): 50-53 (1951); P u b .  H e a lth  R e p . 67(1): 
21-25 (1952)

Upon completion of the formalized train ing the 
officers were assigned  to public health  agencies, 
F edera l and S tate, se lec ted  on the basis  of fac ili
t ie s  for providing them superv ised  field train ing 
in the application of epidem iologic sk ills  and 
techniques to communicable d isea se  detection  and 
control.

D uties of the officers in the fie ld  are: (1) to 
a s s is t  S tate and local epidem iologists in the 
investiga tion  of a ll types of epidem ics and out
breaks as opportunity arises; (2) to investigate  
individual c a se s  of s ign ifican t communicable 
d ise a se s , e sp ec ia lly  those of importance in inter
s ta te  quarantine; (3) to ac t, when designated , as 
agents of the P ub lic  Health Service in the enforce
ment of in te rs ta te  quarantine regulations; (4) to 
partic ipa te  in the developm ent and promotion of 
sound programs of communicable d isea se  control;
(5) to serve in a lia ison  capacity  between official 
health  agencies and the nonofficial laboratories 
of the Sectional R esearch program of the N ational 
M icrobiological Institu te; (6) to serve as auditors 
or junior consultan ts to biological warfare defense 
committees of S ta tes  and stra teg ic  centers within 
their areas of assignm ent; and (7) to be on ca ll, 
upon request, for epidemic aid  anywhere in the 
country.

The object of th is  p r o g r a m  is  to provide a 
nucleus of p rofessional personnel trained in the 
m ethods and techniques of field  epidemiology who 
can be employed immediately in event of enemy 
action  involving biological warfare and who, at 
the sam e tim e, are availab le to a llev ia te  the 
shortage of th is type of personnel th a t many tim es 
handicaps peacetim e programs. From time to time 
the officers w ill be reca lled  from fie ld  assignm ents 
for further training, evaluation of accom plishm ents, 
and intragroup exchange of experiences.

LABORATORY CONSULTATION 
SERVICES

Guidance and a ss is ta n c e  in the development of 
a high level of competence in public health  labora
tory performance is offered by the Center through 
a system  of program review s of S tate laboratories, 
and specia l surveys of local public health  labora
tory in sta lla tio n s. U sually these  serv ices  are pro
vided in collaboration with FSA Regional O ffices 
and upon the request of the S tate health depart
ments involved. The objective is  not so much to 
fo ste r standard ization  a s  it  is  to make availab le
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to the State laboratories the combined compe
ten c ies  and e x p e r i e n c e  of C enter laboratory 
sp e c ia lis ts , thereby contributing to the increased  
proficiency of laboratorians a t the State level, 
particu larly  in the area of communicable d isea se s .

During 1951, program review s were accom plished 
of S tate laboratories in 26 S ta tes, and surveys 
were conducted of the L ou isv ille-Jefferson  County 
(Ky.) Laboratory; the Kiowa Indian H ospital Labora
tory, Lawton, Okla.; 7 laboratories in C incinnati 
and Dayton, Ohio; the Kentucky S tate Department 
of H ealth Laboratory, and the New York City 
Bureau of L aboratories. A program review also  
w as accom plished of Center laboratories a t Cham- 
blee, Ga., and Montgomery, Ala. The la tte r program 
review w as by c o n s u 11 an  t s  . from outside the 
Center.

Through an arrangement with the Environmental 
H ealth Center, C incinnati, Ohio, the san ita tion  
laboratory phase of program review s accom plished 
during 1951 was conducted by sp e c ia lis ts  from that 
agency. T h is innovation proved helpful in the 
effort to integrate Center program review s with the 
a c tiv itie s  of other units of S tate health  depart
m ents, and it is  being extended.

C enter laboratories a lso  render consultation- 
type se rv ices , such as reference d iagnosis , aid 
in investigations of epidem ics, and a ss is ta n c e  in 
dealing  with unusual laboratory problem s. T hese 
a c tiv itie s  are reported in other sec tio n s of th is 
summary.

LABORATORY TRAINING SERVICES

The effec tiveness of public health  laboratories, 
particu larly  in communicable d isease  control, 
depends in large measure on the competence of 
laboratory personnel. In many in stances, s a t is 
factory performance requires sp ec ia lized  train ing 
and periodic refresher-type training. The C enter 
s triv es  to a s s is t  S ta tes develop, m aintain, and 
increase  the general e ffec tiveness of their labora
tory personnel by offering regularly scheduled 
train ing courses in laboratory d iagnostic  methods 
and techniques. The courses are conducted by 
the combined s ta ff  of Center laboratories and are 
patterned  to meet the needs of persons employed 
in S tate and local health  departm ent laboratories.

T he type and scope of courses offered during 
1951 and the distribution of tra in ees  enrolled are 
shown in table 1. One or more studen ts from all 
S ta tes except Colorado, Nevada, New Hampshire,

Oklahoma, Oregon, Rhode Island, and Vermont 
attended  C enter-sponsored courses during the 
year. In enrollm ent, preference is  given to persons 
employed in State and local health  departm ent 
laborato ries, but, as tab le  1 ind ica tes, enro llees 
from F ederal agencies, h o sp ita ls , and u n iversities  
are accepted .

In addition to s c h e d u l e d  courses (table 1), 
refresher-type courses were conducted in K ansas, 
M issouri, and Ohio; and spec ia l lec tu res were 
presen ted  in Alabama, Georgia, L ou isiana , T exas, 
and Virginia.

Supplementing organized training courses, Center 
laboratories operate an extension serv ice  which is 
w idely used. During 1951, 1,736 requests  for mate
rial were received and p rocessed . Item s distributed 
included reference diagnostic  charts, m anuals, 
reprin ts of reference m ateria ls, and le tte rs  of 
instruction. R ecip ien ts represen ted  48 S ta tes, the 
T errito ries, A ustralia , B razil, Canada, Cuba, 
England, G reece, Japan, Madras, Mexico, Peru, 
and the P h ilipp ines.

FIELD TRAINING SERVICES

Throughout its  ex istence , the C enter has coop
erated  with S ta tes in the developm ent of effective 
fie ld  train ing for a ll types of public hfealth workers, 
particu larly  in such a reas a s  environmental san i
tation , food san ita tion , housing san ita tion , and the 
control of in se c ts  and anim als which transm it or 
harbor d isease . During 1951, in collaboration with 
S tate and local health  departm ents, educational 
in stitu tio n s, and other ag enc ies, the C enter sup
ported a comprehensive field  train ing  program 
encom passing the major public health  d isc ip lines.

Regularly scheduled  courses were offered a t 
A tlanta and at e s t a b l i s h e d  regional train ing 
cen ters. Through th ese  courses, training opportu
n itie s  patterned to fit the needs of tra in ees  and 
based  on the principle of “ learning by doing,”  
were made availab le  to some 700 public health  
workers — san itary  engineers, san ita rian s , record 
an a ly s ts , health  educators, public health  physi
cians, and other d isc ip lin es . Another 800 were 
enrolled in a se rie s  of courses conducted on a 
decentralized  b as is , namely, a t locations se lec ted  
to su it the convenience of tra in ees  involved and on 
the b as is  of availab le fa c ilitie s . T ra inees repre
sen ted  a ll sec tio n s  of the United S ta tes and 36 
foreign countries. In general, regularly  scheduled  
courses were more com prehensive and b as ic  in 
content while decen tralized  courses were of the
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re fresh er type and e x t e n d e d  over a shorter 
period of time. As in previous years, field train ing 
a c tiv itie s  were directed  toward the objective of 
improving ex isting  training methods and techniques 
and developing new ones where required.

T h is  broad program of a s s is tin g  S ta tes to devel
op and maintain a corps of trained  public health  
workers through fie ld  training w as implemented 
through: (1) the operation of regional train ing cen
te rs , usually  in cooperation with State health  
departm ents and /o r schools of public health ; (2) 
the assignm ent of training sp e c ia lis ts  to State 
health  departm ents to promote and help operate 
S tate training programs; (3) the loan of training 
officer team s from A tlanta to regional and State 
tra in ing  centers to conduct sp ec ia lized  training 
courses; and (4) by making pertinen t train ing a ids, 
motion p ic tu res, film strips, s lid e s , and printed 
m ateria ls availab le to S tates for train ing purposes.

REGIONAL TRAINING CENTERS: In addition 
to A tlanta, fie ld  training centers were operated at 
Amherst, M ass.; Columbus, Ga.; Bloomington, 111.; 
Buffalo, N. Y.; Denver, Colo.; P ittsburgh , Pa.; 
and Topeka, Kans. Courses offered through these 
cen ters are indicated  in table 2.

C O O P E  R A T I O N  WITH STATE TRAINING 
CENTERS: T r a i n i n g  officers a s s i g n e d  to
New York, North Carolina, and South C arolina 
were continued in their respective  assignm ents 
during 1951. A training officer a ssigned  to Mary
land completed h is tour of duty there and w as 
reassigned  to South Carolina to a s s is t  the ac ti
vation of a S tate training center a t C harleston. 
New assignm ents of training officers were made 
to  C alifornia and to Oklahoma. All of these  train
ing officers worked with State train ing personnel 
in developing new training programs, in expanding 
ex is tin g  programs, and in analyzing the field  train
ing needs in their respective a reas. As required, 
th ese  and other S ta tes were p r o v i d e d  further 
a s s is ta n c e  through the loan of team s of sp ec ia l
i s ts  to conduct courses in such su b jec ts  as  rodent 
control, milk san ita tion , housing san ita tion , and 
fly control.

INSECT AND RODENT CONTROL: T able 3 
ind ica tes the character, scope, and geographical 
d istribution  of fie ld  training ac tiv itie s  in in sec t 
an d /o r rodent control carried on during 1951. Many 
o f these  courses, it w ill be observed, were con
ducted in A tlanta, and team s from A tlanta p artic 
ipated  in some of those conducted a t other cen ters.

HYGIENE OF HOUSING: R egularly scheduled 
courses, varying in length from 4 w eeks to 1 day 
(sem inar), were conducted a t A tlanta, G a., and 
Syracuse, N. Y. Three 4-week courses were con
ducted a t A tlanta and one a t Syracuse. Including 
the 1-day o r i e n t a t i o n  courses, 14 scheduled 
courses were held during the year: 4 a t A tlanta and 
10 a t Syracuse. In addition, decen tra lized  courses 
were held at C harleston, S. C. (1 day); Denver, 
Colo. (4 days); L an caste r, S. C. (1 day); and 
Oakland, C alif. (3 w eeks). In a ll, 224 tra inees 
received  train ing in hygiene of housing.

TRAINEES FROM FOREIGN COUNTRIES AND 
TERRITORIES: Training opportunities in some 
p h ases  of public health  work were offered to 100 
persons from 36 countries other than the United 
S ta tes . Many of the 100 foreign tra in ees  attended 
a 2-week course in in sec t and rodent control organ
ized  to fit th e ir needs. Twenty-two of the 100 
attended courses a t regional train ing centers and 
78 were trained at A tlanta. T able 4 show s the 
countries represen ted  and the number of tra inees 
enrolled from each.

TRAINING FOR PERSONNEL ASSIGNED TO 
ECA MISSIONS: The C enter assum ed responsib il
ity , during 1951, for arranging appropriate field 
train ing experiences for Pub lic  Health Service 
officers de tailed  for work with the Economic Coop
eration  Adm inistration in various parts of the. 
world, particularly  in Southeast A sia. T rainees, 
including medical officers, engineers, parasito lo 
g is ts , m alario log ists, and health  educators, came 
to the Center after 6 weeks a t the Harvard School 
of P ub lic  Health. U tilizing fa c ilitie s  of A tlanta 
train ing headquarters and the Columbus, Ga., 
regional train ing center, fie ld  train ing w as pro
vided in rural san ita tion  methods and procedures, 
control of m alaria and other insect-borne d ise a se s , 
venereal d ise a se , leprosy, and maternal child 
w elfare. T hirty-eight officers partic ipated  in th is  
program. In addition, through FSA Region VI, local 
health  department experience w as made available 
in se lec ted  communities in Georgia, F lorida, and 
M ississipp i. Special fie ld  training programs were 
arranged for a group of s ix  m edical officers who 
reported in advance of the scheduled  course.

PRODUCTION OF TRAINING AIDS

The production and distribution of audio-visual 
and other types of train ing aids is  a major Center

Courtesy of the David J. Sencer CDC Museum
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T a b le  2

COURSES OFFERED THROUGH REGIONAL TRAINING CENTERS DURING 1950-1951

L ocation T i t l e Length
Times
Given

Number
T ra inees

REGULARLY SCHEDULE® COURSES
Amherst, Mass. Environmental S a n ita tio n 12 wks. 2

1-------------------
32

Amherst, Mass. Environmental S a n ita tio n 8 wks. 2 31
Amherst, Mass. O rgan ization  and P re se n ta tio n  of 

Fbod Handler T ra in ing  Programs 4 days 1 12
Amherst, Mass. M ilk-Laboratory P rocedures 4 days 1 12
Amherst, Mass. Sewage P o llu tio n  O p era to rs ' Course 2 days 1 41
Amherst, Mass. Water B acterio logy 2 days 1 16
Bloomington, 111. Environmental S a n ita tio n 12 wks. 2 22
Bloomington, 111. Milk S a n ita tio n 4 wks. 2 10
B uffalo , N. Y. Environmental S a n ita tio n 12 wks. 3 54
Columbus, Ga, Environmental S a n ita tio n 12 wks. 1 16
Columbus, Ga. S a n ita ry  Engineering 12 wks. 2 27
Columbus, Ga. Milk S a n ita tio n 4 days 2 9
Denver, Oolo. Environmental S a n ita tio n 12 wks. 3 26
Denver, Colo. Plumbing 4 days 1 44
Denver, Colo. Milk and Fbod S a n ita tio n 2 wks. 1 17
Denver, Colo. L aborato ry  Workshop 4 days 1 22
P ittsb u rg h , Pa. Environmental S a n ita tio n 12 wks. 2 22
Topeka, Kans. Environmental S a n ita tio n 12 wks. 1 18
Topeka, Kans. Milk S a n ita tio n 2 wks. 1 58
Topeka, Kans. E atin g  and D rinking E stab lishm ent 

S a n ita tio n 2 wks. 1 26
Tota 1 515

DECENTRALIZED TRAINING*

Bismarck, N. Dak. Milk S a n ita tio n 2 wks. 1 18
Boise, Idaho Milk Seminar 3 days 1 17
Green Bay, Wis. S tandard  Milk Ordinance and Code 2 days 1 33
S e a t t le ,  Wash. Ply and Milk S a n ita tio n 4 days 1 70
S p earfish , & Dak. Milk and Fbod S a n ita tio n 4 days 1 43
Spokane, Wash. P ly  and Milk S a n ita tio n 4 days 1 30
Sylvan Lake, S. Dak. Milk S a n ita tio n 4 days 1 75

T otal 286

• C o u r s e s  a r r a n g e d  a n d  c o n d u c t e d  i n  c o o p e r a t i o n  w i t h  R e g i o n a l  O f f i c e  a n d  S t a t e  h e a l t h  
d e p a r t m e n t s  c o n c e r n e d .

activity. During the p as t year, 66 important pro
ductions, as indicated in table 5, were completed 
and re leased  to users. Of this number there were 
21 motion picture productions, 22 film strips, and 
23 slide  se rie s . Work w as carried forward to vari
ous s tag es  of completion on 48 motion p ic tu res, 
29 film strips, and 34 slide  se ries . Through a film 
catalog and other su itab le  media pertinent informa
tion concerning available Center productions was

dissem inated  to elig ib le users.
A udio-visual productions are developed and 

p rocessed  to the finished stage  in a fully equipped 
studio  staffed  with e x p e r i e n c e d  sp e c ia lis ts . 
Production schedules are worked out by education
a l is ts ,  training officers, consultan ts, and others 
fam iliar with the need for train ing a ids and who 
know the type of sub jec t m atter tha t lends i ts e lf  
to audio-visual treatm ent, where the need is  great-

iourtesy of the avid J. Sencer _ CDC Museum



T able 3

INSECT AND/OR RODENT CONTROL TRAINING 
OFFERED DURING 1950-1951

Location Length
Times
Given

Number
Trainees

REGULARLY SCHEDULED COURSES

A tla n ta , Ga. 5 wks. 1 6
A tla n ta , Ga. 4 wks. 2 23
A tla n ta , Ga, 3 wks. 2 12
A tla n ta , Ga. 2 wks. 5 62
A tla n ta , Ga. 4 days 2 26
A tla n ta , Ga. 2 days 1 7
Bloomington, 111. 2 days 1 25

DECENTRALIZED TRAINING*

Boston, Mass. 4 days 1 34
Bremerton, Wash. ** 4 days 1 17
Chapel H il l ,  N. C. 4 days 1 18
F b rt Jackson, S. C. 4 days 1 75
Grants P ass, Oreg.** 4 days 1 10
Kansas C ity, Mo. 2 wks. 1 28
Montgomery, Ala. 1 day 1 25
New York, N. Y. 4 days 1 26
New O rleans, La. 4 days 2 21
Pasco, Wash. ** 4 days 1 10
P o rtlan d , Oreg.** 4 days 2 42
S e a t t le ,  Wash. ** 4 days 1 30
Spokane, Wash.** 4 days 1 23
Washington, D. C. 4 days 1 24
Yakima, Wash.** 2 days 1 10

Total 393

• C o n d u c t e d  i n  c o o p e r a t i o n  w i t h  R e g i o n a l  O f f i c e s  
a n d  S t a t e  h e a l t h  d e p a r t m e n t s .

'* * FI y a n d  M o s q u i t o  C o n t r o l  -  c o n d u c t e d  b y  h e a d 
q u a r t e r s  t e a m.

e s t, and which areas can be served b est by fac ili
t ie s  and resources availab le  to the Center. There 
is  the fu llest interchange of information and ideas 
among the several professional d isc ip lin es  on the 
C enter staff, and priority is  given to the production 
of training aids e ssen tia l to the proper execution 
of p r o g r a m s  for which the C enter is  primarily 
responsib le . C onsiderable effort a lso  is  devoted 
to the production of films and film strips requested  
by other components of the Pub lic  Health Service 
and by various F ederal agencies; and in some 
in s tan ces  p ro jects are undertaken in cooperation 
with m edical schools and s i m i l a r  in stitu tions 
engaged in particu lar areas of public health. 
During 1951, for example, productions were under-

T able 4

TBAINEES FROM FOREIGN COUNTRIES 
AND TERRITORIES

Country Number Country Number

A fg h a n is ta n 1 H aw aii 9
A lask a 1 I n d ia 5
A rg e n tin a 2 In d o n e s ia 1
A u s t r ia 3 I ran 1
B e lg ia n  Congo 1 I s r a e l 2
Bermuda 1 I t a l y 1
B r a z i l 7 Ja p an 8
Canada 3 Lebanon 1
C eylon 1 L ib e r i a 1
C h ile 5 Mexico 5
C hina 3 N ig e r ia 1
C olom bia 2 P a k is ta n 1
Ecuado r 3 P eru 1
El S a lv a d o r 3 P h i l i p p i n e s 10
Engl and 1 P u e r to  Rico 1
F in la n d 1 S w itz e r la n d 2
Germany 3 T h a ila n d 1
G reece 6 V enezue la 2

To t a l  s  36 100

taken  at the instance of, and in cooperation with, 
the N ational In s titu te s  of H ealth, N ational Office 
of Vital S ta tis tic s , Army Medical Illustra tion  
Service, Social Security Adm inistration, Army 
Chem ical Corps, Department of S tate , and others. 
In addition, audio-visual sp e c ia lis ts  from the 
C enter cooperated in the planning of audio-visual 
train ing  aid production programs for the D ivision of 
In ternational H ealth, worked with the Economic 
Cooperation Adm inistration in evaluating  the 
needs in public health  train ing in ECA-aided 
nations, and partic ipated  as consultan ts in health 
a c tiv itie s  under the P o in t Four Program.

C enter productions, based on dem onstrated needs 
in the train ing of public health  personnel, are for 
use in connection with health  train ing programs 
and are not for general d istribution . F ilm s are 
ed ited  and reviewed by sp e c ia lis ts  prior to re lease  
to u se rs  and are subjected  to continuous evalua
tion  both as  to technical accuracy and effective
n ess  a s  train ing a ids. P rin ts  of a ll productions 
are on file  in a film library m aintained by the 
C enter and are availab le on a loan b as is . During 
the year the film library handled 8,493 app lications 
for loan of films — 4,433 film strips and 3,343 
motion p ic tu res. T h is rep resen ts a 75 percent 
in crease  over loans during the preceding year.

I  Courtesy of the David J. Sencer CDC Museum



T able 5

MAJOR AUDIO-VISUAL PRODUCTIONS RELEASED DURING 1950-1951

21 MOTION PICTURES (16 mm)

T i t l e C olor
Black and 

White

Running 
Time 

(M in .)
L a b o ra to ry  D ia g n o s is  o f  D ip h th e r ia

P a r t  I -  M ic ro sc o p ic  S tudy  and  I s o l a t i o n  o f  C.  d i p h t h e r i a e  

P a r t  I I  -  D e te rm in a tio n  o f  Types o f  C.  d i p h t h e r i a e  

Community P ly  C o n tro l S e r ie s  
P a r t  I  -  R e s id u a l S p ra y in g X

X

X

13
12

9
S a n i ta r y  M ilk P r o d u c t io n  on th e  Farm X 14
E pidem io logy  o f  I n f lu e n z a X 12
L a b o ra to ry  D ia g n o s is  o f  I n f lu e n z a X 13
R u ra l R at C o n tro l X 16
M u n ic ip a l Sewage T re a tm en t P ro c e s s e s X 15
High T em p era tu re  S h o r t  Time P a s t e u r i z a t i o n  

P a r t  I I  -  I n s p e c t io n  and T e s t in g X 19
B a s ic  P r i n c i p l e s  o f  A n a ly t ic a l  B a lan ce X 19
T ec h n iq u es  o f  BCG V a c c in a tio n X 40
R odent C o n tro l S e r ie s *

The R at Problem
H a b its  and C h a r a c t e r i s t i c s  o f  R a ts  

P a r t  I  -  The Norway R at 
P a r t  I I  -  The Roof R at 

P r a c t i c a l  R at C o n tro l
P a r t  I  -  S a n i t a t i o n  T ech n iq u es  in  R at C o n tro l 
P a r t  I I  -  R a tp ro o f ln g  
P a r t  I I I  -  R at K i l l i n g

X

X

X

X

X

X

25

28
14

21
18
37

R at E c to p a r a s i t e  C o n tro l X 12
V isu a l R e p o rt o f  S o c ia l  S e c u r i t y  in  B ra z il* * X 14
C hick Embryo T ech n iq u es X 15
I n f e c t i o u s  H azards o f  B a c t e r io lo g ic a l  T echniques*** j X 12

22 FILMSTRIPS (35  mm)

T i t l e C olor
Black and 

White Frames
The E le c tro k y m o g rap h t X 49
S am pling  and T e s t in g .D r in k in g  W ater X 74
Q F ev er X 90

* Ar my- CDC C o o p e r a t i v e  p r o j e c t .
* * F o r  S o c i a l  S e c u r i t y  A d m i n i s t r a t i o n  -  n o t  d i s t r i b u t e d  b y  CDC.

• ♦ • F o r  B i o l o g i c a l  D e p a r t m e n t  o f  Ar my C h e m i c a l  C o r p s ,  Camp D e t r i c k ,  Md.  
t F o r  N a t i o n a l  H e a r t  I n s t i t u t e  o f  NI H -  n o t  d i s t r i b u t e d  b y  CDC.

n o t  d i s t r i b u t e d  1 y  CDC.
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Table 5 (C ontinued)

T i t l e C olor
Black and 

White Frames

I s o l a t i o n  and I d e n t i f i c a t i o n  o f  S a l mo n e l l a  and S h i g e l l a  C u l tu re s  
P a r t  I  -  I s o l a t i o n  and P r e l im in a r y  I d e n t i f i 

c a t io n  o f  C u l tu re s X 85
P a r t  I I  -  S im p l i f ie d  S e r o lo g ic  I d e n t i f i c a t i o n

o f  S h i g e l l a  C u l tu re s X 29
P a r t  I I I  -  S im p l i f ie d  S e r o lo g ic  I d e n t i f i c a t i o n  o f

S a l m o n e l l a  C u l tu re s X 32

An I n t r o d u c t io n  to  B a c te r io lo g y
P a r t  I  -  B a s ic  B io lo g y X 56
P a r t  I I  -  I d e n t i f y i n g  P a th o g e n s X 64

L a b o r a to ry  D ia g n o s is  o f  D ip h th e r ia
P a r t  I I  -  D e te rm in a t io n  o f  Types o f  C. d i p h t h e r i a e X 53

H igh T em p era tu re  S h o r t  Time P a s t e u r i z a t i o n
P a r t  I -  Equipm ent and C o n tro ls X 95

B a s ic  P r i n c i p l e s  o f  A n a ly t ic a l  B a lance X 99

H is to p a th o lo g y  o f  Human Fungus I n f e c t i o n s
P a r t  IV -  S y stem ic  I n f e c t i o n s X 60

Food H an d lin g
P a r t  I  -  B a s ic  P r i n c i p l e s  o f  R e f r ig e r a t io n X 71
P a r t  I I  -  R e f r ig e r a te d  Food S to ra g e X 70

A M yco log ica l S l id e  C u l tu re  T echn ique X 36

M ed ica l C e r t i f i c a t i o n  o f  C auses o f  D ea th H X 59

How to  Make a F i lm s t r ip  (S p a n ish  V ers io n ) X 50

I n f e c t i o u s  H azards o f  B a c t e r io lo g ic a l  T echniques***
P a r t  I  -  The I n o c u la t i n g  N eedle X 10 1

P a r t  I I I  -  The H ypoderm ic S y r in g e X 1 0 1

P a r t  IV -  The P i p e t t e X 75
P a r t  VII -  The L y o p h i l i z e r X 88

An I n t r o d u c t io n  to  In d o -C h in a X 54

23 SLIDE SERIES (2  in . x 2 in . )

T i t l e C olor
B lack  and 

White
Number o f  

S l id e s

I n s e c t s  o f  Im p o rtan c e  to  P u b l ic  H e a lth  in  th e  U n ite d  S t a t e s X 35

M unicipal Sewage Treatm ent P rocesses -  Prim ary Sewage Treatment
a t  G a in e sv ille , F la . ,  and O pelika, Ala. X 40

M u n ic ip a l Sewage T re a tm e n t P rocesses -  Secondary
Sewage T re a tm en t a t  G a in e s v i l l e ,  F la . X 40

S a n i ta r y  L a n d f i l l X 31

S a n i ta r y  L a n d f i l l  O p e ra t io n s X 31

t f F o r  BSSi  N a t i o n a l  O f f i c e  o f  V i t a l  S t a t i s t i c s  -  d i s t r i b u t e d  b y  NVOS.  
* * * ( s e e  p r e c e e d i n g  p a g e )
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not be obtained through the m o d i f i c a t i o n  of 
commercial products.

In the area of fie ld  control programs, particu lar 
atten tion  was given to the problem of developing 
an improved type leakproof shut-off valve. On the 
b as is  of a se r ie s  of te s ts , valve m anufacturers 
were furnished recommendations for a redesigned 
valve that w ill make hand sprayers more su itab le  
in d ispersing  the more toxic in sec tic id es , Center 
techno log ists a lso  developed a valve which auto
m atically  cuts the flow at a predeterm ined minimum 
pressure  when p laced in the liquid line of sprayers.

During the p a s t year considerable effort was 
d irected  toward the development of improved a ir 
sam pling dev ices and equipment. A previously con
structed  autom atic pollen recorder w as redesigned 
and te s ted , with encouraging re su lts . The new unit 
is  more compact, sim pler in c o n s t r u c t i o n  and 
operation, and may be adapted for use in a irp lanes. 
Models were supplied to the various laboratories 
and field  s ta tio n s  engaged in an in tensified  pro
gram of air-borne d isease  stud ies. E valuations 
were made of equipment for sam pling air-borne 
bacteria  and fungi, and various accesso ry  dev ices 
were developed for improving the ir use. D evices

stud ied  included: (1) open se ttlin g  p la te s , (2) sieve 
sam plers, (3) bubbler sam plers, (4) several modifi
ca tions of Shipe sam pler, and (5) a combination 
tangential jet-m olecular filte r sampler.

In support of sc ien tific  investigations and 
s tu d ies , a device for co llecting  a ir  sam ples for 
parathion analyses w as designed and fabricated. 
F ie ld  te s ts  in connection with toxicology investi
gations gave sa tisfac to ry  resu lts . Other items 
te s te d  included: (1) a knock-down type cage for 
holding and observing e x p e r i m e n t a l  anim als 
exposed to te s t  vapors in Peet-G rady chambers;
(2) an autom atic basa l m etabolism  rocker for use 
in  studying m etabolic ra te s  of sm all anim als;
(3) a  p recision  atom izing d isp en ser for application 
o f small amounts of pollen or dust; and (4) cham
bers for q u a n t i t a t i v e  respiratory  exposure of 
anim als to g ases , d u sts , and aeroso ls.

AIR-BORNE DISEASE STUDIES

In December 1950, a committee on air-borne 
d ise a se  s tu d ies  was estab lish ed  within the Center 
to coordinate an expanded program of a c tiv itie s  
in th is  area , with em phasis on the evaluation of

T h i s  ty p e  o f  c h e c k  v a l v e ,  d e v e lo p e d  b y  C D C  t e c h n i c i a n s ,  im p ro v e s  th e  e f f i c i e n c y  o f  h a n d  s p r a y e r s »  
W hen i n s e r t e d  in  t h e  l i q u id  l i n e  a t  th e  t i p  o f  th e  s p r a y  w a n d , t h e  ru b b e r  d ia p h r a g m  (1 )  a u t o m a t i c a l l y  
c u t s  o f f  th e  f lo w  a t  a  p r e d e t e r m i n e d  p r e s s u r e .

12
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sampling techniques and dev ices adaptable to 
biological warfare defense. T h is  committee, con
s is tin g  of rep resen ta tives from various sc ien tific  
d isc ip lines, convened December 21 and recom
mended that the C enter u tilize  availab le  a ir samp
ling devices to e s tab lish  sam pling s ta tio n s  at 
Chamblee, Ga., Montgomery, A la., New O rleans, 
L a ., and Savannah, Ga., where fa c ilitie s  and 
staffs already ex isted . P eriod ica lly  the committee 
reviewed the re su lts  of field  operations, explored 
ways of improving sam pling dev ices and tech
niques, and exchanged information w ith other 
groups engaged in sim ilar stud ies.

F ir s t  reports from sam pling s ta tio n s  d isc lo sed  
many d iscrepancies and the inadequacy of instru
ments and techniques. Accordingly, efforts were 
directed toward standard ization  of instrum ents, 
laboratory procedures, type of m edia used, air 
flow rate  through the device, report of colony 
counts per volume of air, and the development of a 
simple mechanism for m easuring the a ir flow. How
ever, routine sam pling of e x t r a m u r a l  a ir was 
carried on and progress w as made toward the 
establishm ent of a base line for comparison of 
various sam pling techniques and for detection  of 
artific ia l dissem ination of bacteria . It w as found 
possib le to detect peaks in bacteria l counts resu lt
ing from the airplane d ispersa l of bacteria l clouds 
in the vicin ity  of the te s t  s ta tion . Studies were 
made of the normal content of a ir in different 
environments, employing d ifferen tial media. And 
perhaps of more immediate value, comparative 
stud ies were made of the different sam plingdev ices 
(bubbler, s ieve , open p la te , impinger, and others) 
which yielded needed basic  information and a lso  
data useful to techno log ists in improving te s te d  
devices and in developing new ones.

Continuation of these  s tu d ies  on an expanding 
scale and in the c lo se s t cooperation w ith other 
groups is  an tic ipated , not only because of its  
importance in terms of defense against biological 
warfare but a lso  in relation to the peacetim e a ir
borne d isea se  phase  of public health.

WATER RESOURCES DEVELOPMENT AND 
PUBLIC HEALTH

M osquitoes propagate in quantity  only where 
water is  availab le  under conditions favorable for 
their production. U s u a l l y  any increase  in  the 
impoundment and d ispersa l of w ater, an adjunct 
of m ost w ater resources developm ent p ro jec ts ,

augm ents the area favorable for the production of 
m osquitoes. Thus, w ater development p ro jects, 
w hether for recreational purposes, irrigation , flood 
control, or for production of hydroelectric power, 
have a public health  feature and are of concern 
to the Center.

In the p ast, one of the a c tiv itie s  of public health 
workers in the m alarious southeastern  S ta tes has 
been w ater impoundment s tu d ies  and consultation 
with pro ject sponsors, directed toward the preven
tion of conditions conducive to the breeding of 
m alarial m osquitoes (Anopheles quadrimaculatus). 
T hese  ac tiv itie s  resu lted  in the evolving of coop
erative agreem ents whereby mosquito prevention 
features were built into impoundment p ro jec ts , 
public and private. With the decline of m alaria 
incidence in the endemic areas, the volume of th is  
type of work on the part of health  agencies dimin
ished , but did not cease . Moreover, w ith the recog
nition of p e s t m osquitoes as a health  hazard, many 
S ta tes  redefined law s and regulations pertain ing 
to mosquito control to encom pass war aga in st 
nonm alarious m osquitoes. Hence, independent of 
m alaria control, w ater impoundments and their 
m a i n t e n a n c e  are a concern of public health  
w orkers, and the C enter continues to cooperate 
with S tate and local health  departm ents in surveys 
and renders consultation  se rv ices  designed to 
insure that antim osquito m easures are incorporated 
in  w ater development p ro jec ts , large and sm all, 
in all sec tio n s of the country.

In recent years the Center has conducted mos
quito surveys and w o r k e d  with sponsors and 
agencies a sso c ia ted  with w ater resources devel
opment programs in major river b asin s , some of 
which are in areas where encephalitis  is  endemic 
and where m osquitoes which transm it it  to man, 
particularly  C ulex tarsa lis , are prevalent. During 
the p as t year, for example, work proceeded on 
comprehensive surveys of in sec t problem s in the 
M issouri R iver B asin , Arkansas-W hite-Red River 
B asin , the Weber R iver (Utah) B asin , and to 
some degree in the Columbia River B asin. In each 
in stance  the objective is  to define the ex isting  
problem with re sp ec t to in sec ts  of public health  
im portance, to a s s e s s  the probable effect of pro
jec ted  w ater developm ent programs, and to outline 
in some detail the action n ecessary  to minimize 
the aggravation of health  hazards through increased  
production of d isease-transm itting  and p e s tin se c ts .

MISSOURI RIVEB BASIN: Irrigation for agri
cultural purposes is  p racticed  on a considerable
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sca le  in parts of the vast basin  area  and a com
prehensive water resources development program 
currently under way will bring m illions of addi
tional acres into production. The construction 
program, a joint undertaking of Corps of Engineers 
and U. S. Reclam ation Service, en ta ils  dams and 
reservo irs for flood control and power production 
as  w ell as irrigation system s, which m akes the 
area a profitable one for investigative s tu d ies  to 
determ ine the spec ific  causes and the degree of 
mosquito production asso c ia ted  with m ultipurpose 
w ater u tilization  p ro jects. Although i t  has been 
recognized for many years tha t mosquito popula
tions generally increase appreciably in areas where 
irrigation is  e s tab lished , there are little  data 
availab le  which pinpoint the features of irrigation 
responsib le  for mosquito production. F ie ld  investi
gations in itia ted  2 years ago with the objective 
of accum ulating th ese  types of da ta  were expanded 
during 1951.

In order to acquire comprehensive data , study 
p lo ts  were se lec ted  in represen tative sec tio n s of 
the basin  and in tensive stud ies conducted on each. 
Through cooperation of the constructing agencies 
(pursuant to agreem ents with Corps of Engineers 
and Reclam ation Service), field investiga to rs 
obtained free a c c e ss  to the area, and maps and 
other data including plans and sp ec ifica tio n s of 
proposed in sta lla tio n s. T h is on-the-scene type of 
cooperation smoothed the way for the se lec tion  of 
study p lo ts, which was on the b as is  of topography, 
type of so il, s iz e  of irrigated area in re la tion  to 
ad jacen t dryland, predominant vegetation, charac
ter of irrigation in sta lla tion , and sim ilar factors. 
Study areas encom pass old irrigation system s, 
modem irrigation p ro jec ts , and a reas  not under 
irrigation  but i n c l u d e d  in proposed pro jects. 
Through the combined stud ies it should be pos
sib le  to accum ulate authentic data useful in delin
ea ting  the answ ers to some of the questions a s  to 
p rec ise ly  why irrigation increases  mosquito pro
duction. It is  believed, too, tha t out of the s tud ies 
w ill come information providing a so lid  b a s is  for 
p rescrib ing  with more certain ty  the ex ac t type of 
preventive features that need to be bu ilt into 
irrigation p ro jects to fo resta ll mosquito production.

Data* co llected  to date indicate tha t the fol
lowing situ a tio n s or conditions are common in 
many irrigated a reas, and are sign ifican tly  impor-

• D e t a i l s  a r e  r e c o r d e d  i n  1951 R e p o r t  o f  S u rv e y  S e c t io n  o f  
M id w e s te r n  C D C  S e r v i c e s .
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tan t a s  sources of mosquito breeding:
1. Inadequate drainage system s for the removal 

of w aste w ater from irrigated lands, particularly  
roadside d itches.

2. Application of water to land which has not 
been properly prepared for irrigation.

3. Seepage resu lting  from irrigation a t higher 
e levations.

4. Inadequate m aintenance of irrigation d istri
bution and drainage system s.

S tudies of a represen ta tive  plot, covering 22 
weekly inspections, ind icated  tha t roadside d itches 
were responsib le  for 64 percent of to tal mosquito 
breeding area and drainage d itches were respon
s ib le  for 33 percent. Waste water from irrigated  
fie ld s was responsible for the larger percentage 
of breeding asso c ia ted  with roadside d itches. Most 
of the breeding in drainage d itches was found in a 
sec tio n  of the system  where the flow w as sluggish  
due to improper grade and to vegetative growth. 
The study plo t involved was fairly fla t and uniform. 
All irrigable land w as well leveled  during the 
in itia l preparation of the farm for irrigation. The 
top so il (sandy loam and s i l t  loam) averaged about 
4 fee t in depth and had a well drained substratum  
of gravel.

A s might be expected , findings in the several 
s tu d ies  varied in relation to topography of area, 
type of so il, and condition of irrigation system . 
S tudies on d e m o n s t r a t i o n  farms, for example, 
revealed  re la tive ly  few breeding p laces, with 
m ost of those noted being asso c ia ted  with accumu
la tions of w aste water in roadside d itches.

Over-all findings indicate: (1) th a t careful atten
tion to the inclusion of preventive features in 
irrigation p ro jec ts  offers a p rac tica l method of 
holding mosquito production to a minumum; (2) that 
avoidance of w aste water, through proper construc
tion and control of volume of w ater applied, is 
e ssen tia l; (3) that adequate m aintenance is  neces
sary  r e g a r d l e s s  of efficacy  of construction;
(4) that surveys of in se c ts  of public health  impor
tance are an in tegral part of the p lanning of irriga
tion pro jects; and (5) tha t the incorporation of 
survey findings into construction insures the 
holding of health  hazards to a  minimum.

A R K A N S A S - W H I T E - R E D  RIVER BASIN 
(AWRRB): C enter participation  in field  s tu d ies  and 
surveys of in se c ts  of public health  importance in 
th is  p ro ject area is  through the Inter-Agency Com
m ittee, e s tab lish ed  by p residen tia l d irective, 
which coordinates the work of F edera l, S tate, and
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other agencies in formulating a comprehensive 
plan for the development of the so il, w ater, and 
mineral resources of the combined basin s. The 
Committee co n sis ts  of r e p r e s e n t a t i v e s  o f the 
Department of the Army, Departm ent of Interior, 
Department of A griculture, Department of Com
merce, F edera l Pow er C o m m i s s i o n ,  F edera l 
Security Agency, and the governors of the eight 
States concerned — A rkansas, Colorado, K ansas, 
Louisiana, M issouri, New Mexico, Oklahoma, 
and T exas.

The C enter, through the Federal Security Agency 
representative on the Committee, inaugurated su r
veys and s tu d ies  to obtain data pertain ing to the 
public health  problem s in the a rea  in term s of 
insect-borne d ise a se , the prevalence of im plicated 
insects, the probable influence of pro jected  devel
opmental p ro jects on the d isea se  and in sec t inci
dence, and to provide a b a s is  for recommending 
appropriate in sec t preventive an d /o r control fea
tures for inclusion in construction p lans. F a c ili t ie s  
for these ac tiv itie s  were e stab lish ed  to carry on 
the work in cooperation with the officer in charge 
of the B asin  Office in L ittle  Rock, Ark. Prelim i
nary s tu d ies  to obtain base  line  data  have been 
initiated and the work is  proceeding sa tisfac to rily .

WEBER BASIN (UTAH): The U. S. Reclam ation 
Service p lan s a developm ental p ro ject to provide 
additional w ater for irrigation and to improve drain
age fac ilitie s  in the portion of the Weber B asin  
west of the W asatch Front, and has requested  the 
Center to investiga te  the mosquito problems and 
estimate the probable e ffec ts  of the developm ent 
on mosquito production. Prelim inary surveys by 
personnel working out of Salt Lake C ity, U tah, and 
Denver, C olo., ind icate  the ex istence  of an acute 
mosquito s itua tion  in the b asin , and tha t major 
breeding sources are a sso c ia ted  with improper 
disposal of irrigation w aste water. A summary of 
findings and recommendations is  scheduled  for 
issua'tace during the ensuing f isca l year.

COLUMBIA RIVER BASIN: Studies in th is  area, 
which did not reach  the field  stag e  during 1951, 
are scheduled to follow the general pattern  of the 
AWRRB project. An Inter-Agency Committee has 
been named and C en ter personnel ass ig n ed  thereto 
will conduct appropriate surveys.

WATER IMPOUNDMENT ACTIVITIES; Through

out its  ex istence  the C enter has conducted surveys 
on proposed and e stab lish ed  impoundments, usually  
in cooperation with and a t  the req u est of S tate 
health  departm ents, and furnished guidance in the 
inclusion of mosquito preventive features. During 
1951, survey reports were entered on 9 p ro jec ts  
involving 13 proposed a r t i f i c i a l  lakes in 12 
S ta tes  — A rkansas, Colorado, Georgia, Idaho, 
K ansas, Kentucky, N ebraska, New York, Oregon, 
P ennsylvania , T ennessee , and Washington.

The Surgeon G eneral’s  announcement urging 
th a t more attention be given to the health  hazards 
a sso c ia ted  with nu isance m osquitoes stim ulated 
in te rest in the rev ision  of S tate and local health  
law s and regulations governing w ater impoundments 
and mosquito control in general. T h is broadening 
o f the m o s q u i t o  control horizon p rec ip ita ted  
req u ests  for a d igest of ex isting  mosquito control 
leg is la tiv e  ac ts  and guidance in the preparation 
of amendments to bring control authority  in line 
w ith the concept that nuisance m osquitoes a s  
well as m alarial m osquitoes constitu te  a public 
health  problem.- The C enter responded to th is  
request and a number of S ta tes were a s s is te d  in 
overhauling th e ir mosquito •control s ta tu te s- The 
C enter has scheduled the issu an ce  of one or more 
monographs for d istribution  to agencies for their 
guidance in modernization and application  of law s 
and regulations pertain ing to impoundments and 
mosquito control procedures. One monograph will 
deal with postimpoundment clearing  and a second 
with biological s tab iliza tio n  of uncleared areas.

REPORTS OF INVESTIGATIONS AND 
STUDIES

The preparation of papers, for publication  in 
technical and sc ien tific  journals and p resen tation  
a t  m eetings of sc ien tific  groups, is  a continuing 
ac tiv ity  of members of the C enter staff. During 
1951, independently or in collaboration with other 
investiga to rs, C enter s c i e n t i s t s  prepared 177 
papers*  dealing  with various types of investiga
tions and s tu d ies  in the general a rea  of public 
health .

* L i s t e d  i n  th e  B ib l io g r a p h y  o f  S c i e n t i f i c  P u b l i c a t i o n s ,  B u r e a u  
o f  S t a t e  S e r v i c e s ,  fo r  c a l e n d a r  y e a r s  1950 a n d  19 5 1 .
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INVESTIGATIONS AND STUDIES

A working knowledge of the causative  agent, 
how it is  transm itted, conditions under which the 
infection flourishes, and re la ted  facts is  e s se n 
tia l to the development of effective m easures for 
the prevention and control of d isea se , particularly  
of communicable d ise a se s . Since th is  type of in
formation is  lacking with resp ec t to most d ise a se s  
with which the C enter dea ls , a continuous program 
of investiga tions and s tu d ies  is  necessary  to the 
accom plishm ent of its  ob jec tives. The scope, 
in tensity , and character o f undertakings depend 
upon the s ta tu s  of knowledge of the d ise a se  or 
problem involved. In most in s tan ces  both fie ld  and 
laboratory work is  required, and in some in stan ces 
research  of a basic  nature is  ca lled  for.

L is te d  below in a lphabetical order, without ref
erence to re la tive importance or ex tensiveness of 
work en tailed , are some of the ac tiv itie s  pursued 
during 1951. Only summaries of work pertaining to 
particu lar d ise a se s  or a s so c ia te d  problems are 
presen ted . More deta iled  reports are contained in 
papers prepared for publication which are included 
in the Bibliography of Scientific  P ub lica tions 
referred to previously.

AMEBIASIS

The N ational Evaluation Program for laboratory 
d iagnosis of am ebiasis, conducted by Center lab
o rato ries, com pleted during the year, revealed a 
wide variation of proficiency among State public 
health  laboratories. T h is development led to spe
c ia l consulta tions where reported increased  inci
dence of am ebiasis appeared to be due to labora
tory error, and resu lted  in the estab lishm ent of 
in tra sta te  parasito log ical programs.

Within the laboratories, u tiliz ing  m aterial col
lec ted  in spec ia l investiga tions made a t the re
q u ests  of S ta tes, work has continued on evaluation 
s tu d ies  of culture media, concentration techniques, 
polyvinyl alcohol co llection  methods, and proce
dures for the appraisal of sero logic  te s ts .

Other a c tiv itie s  during 1951 included: (1) the 
assignm ent of a p a rasito log ist a s  a member of the 
Army Medical Epidem iological Board to investi
gate am ebiasis in Korea; (2) a survey to determine 
the incidence of am ebiasis among World War II

veterans in the southeastern  S ta tes, upon request 
of V eterans Adm inistration; (3) epidemic aid in 
the investigation  of a very high incidence of ame
b ia s is  in the population of an institu tion  of a Mid
western State; and (4) cooperating with the Ameri
can Society of Tropical M edicine in an attem pt to 
appraise  laboratory methods used  in the d iagnosis 
of am ebiasis. A p a rasito lo g is t from the Center 
served as chairman of a subcom m ittee exploring 
th is  problem, the ultim ate ob jective of which is  to 
e s tab lish  procedures and c rite ria  on which valid 
d iagnosis can be based.

BRUCELLOSIS

The annual incidence of human b rucellosis  in 
the U nited S ta tes is  not known with any degree of 
accuracy. A vailable data are fragmentary and re
flec t a ttack s of the d isea se  which may be primary, 
re lap ses , or chronic. In a paper* pub lished  during 
the year, the incidence for 1949 w as reckoned at 
10,709. T h is figure was arrived at by calcu la tions 
based  on data from Illin o is , Iowa, M innesota, and 
W isconsin.

F ie ld  s tu d ies  in Indiana and elsew here indicate 
th a t human b ru ce llo sis  occurs principally  in:
(1) groups infected  from food of animal origin;
(2) groups employed in animal handling industries;
(3) groups a sso c ia ted  with a n i m a l s  on farms. 
T hus, the re la tionsh ips betw een humans and an i
m als are a determining factor in the incidence of 
b rucello sis  in the human population. Rather com
prehensive s tu d ies  su g g est tha t th ese  re lation
sh ip s  are complex, and exact m easurem ent in all 
a sp e c ts  is  not easy  with p resen t methods.

During the p a s t year, a new schem e for reporting 
b ru ce llo sis  in anim als, which should contribute 
to  more re liab le  da ta , w as activa ted  in Indiana. 
In Illino is , an a ly sis  of da ta  is  being made to 
determ ine the repetitive  reporting of single c a se s  
in humans in su ccessiv e  years. In other s tu d ies , 
da ta  on b r u c e l l o s i s  are being compiled and 
p rocessed  to determ ine the seaso n a l and geograph- 
phic factors which may be involved in the d istri-

♦ P r o c .  T h i r d  In te r -A m  e r i c  a n  B r u c e l l o s i s  C o n g r e s s .
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bution of r e p o r t e d  human c a se s , and in the 
distribution of reactors in animal herds te s ted  by 
the Bureau of Animal Industry, Department of 
Agriculture.

Blood specim ens, co llec ted  during a  Salmonella  
survey of poultry in F lorida, w e r e  te s ted  for 
Brucella  agglutinins. In te s ts  of 145 serum s with 
both Brucella  and Tularense  antigens, 1 positive 
reactor was recorded.

In C enter laboratories evaluation  of the various 
types of agglutination te s ts  was begun, comparing 
antigens designed by various au thorities in th is 
country with the standard an tigens subm itted by 
WHO members.

CREEPING ERUPTION

This d ise a se , which re su lts  from transm ission 
to humans of the dog hookworm (Ancylostom a  
braziliense), is  c o n s i d e r e d  a public health  
problem from Maryland through T exas, particularly  
in parts of F lorida. Control of the causative agent 
through the application of so il la rv ic ides is  be
lieved to be an appropriate approach, and s tu d ies  
to determine the e ffec tiveness of various larv icidal 
materials are under way. Through the cooperation 
of the F lo rida  Bureau of L aboratories and grey
hound kennel operators, the larv icidal efficacy  
of sodium borate (Borascu) was investiga ted  dur
ing 1951. The m aterial was applied on each of 
four separa te  runs, and so il sam ples were co llec t
ed prior to treatm ent and again 26 days and 60 
days after treatm ent. Comparative s tu d ies  on the 
possib le u se  of o ther m aterials are under way, as  
are investiga tions of the p o ss ib ility  of an in vitro 
study of the sen sitiv ity  of hookworm larvae to 
various agents.

Members of the C enter laboratory s ta ff  supported 
the F lo rida  i n v e s t i g a t i o n s  through sp ec ia l 
lectures, dem onstrations, and diagnostic  se rv ices .

DIARRHEA-DYSENTERY

E ssen tia l to the control of these  d ise a se s  is  
knowledge of the etio log ical agent so th a t  the 
transm ission route may be determined. Among 200 
enteric bacteria l pathogens, certain  of them alm ost 
always cause d ise a se  through a particu lar trans
mission route such a s  foodstuffs, w ater, animal 
products, f l y  contam ination, or negligence in 
human-to-human contact. When specific  identifi
cation, or som etim es generic subgroup, of a patho-
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gen from an enteric d isease  can be determ ined 
exactly  the time for epidem iological back-tracking 
to primary source can be shortened greatly f*nd 
control thereby improved.

LABORATORY ACTIVITIES: B ecause c a se s  of 
enteric  d isease  are so numerous, a id s to iden tifi
cation must be widely d istributed so as to provide 
broad coverage and to make availab le  authoritative 
laboratory procedures on a comparable sca le . 
The most efficient d iagnostic  tool currently in 
u se  is  serologic te s tin g  and identification  of 
iso la ted  bacteria .

C enter laborato ries, in an attem pt to meet the 
r e q u i r e m e n t s  of wide distribu tion  of a ids to 
iden tification  and au thorita tive procedures, pre
pared antiserum s for typing enteric bacteria  for 
d istribution  to State health  departm ent laboratories 
and to the Armed F o rces . Complete Salmonella  
and Shigella  grouping and typing k i t s  were 
assem bled  and d istribu ted , including 15,534 ml. 
of serum s in k its  and 3,698 c o r r e s p o n d i n g  
cu ltu res. P olyvalent Arizona paracolon typing 
serum also  was d istribu ted  to State laboratories 
to  aid  them in determ ining how often th ese  bac
te ria  are found in humans. In addition, aid was 
given commercial laboratories in the preparation 
of Salmonella  and Shigella  grouping antiserum s, 
and acceptable products were on the market by 
the end of 1951.

Typing and diagnostic serum s and an tigens for 
use in agglutination te s t were subm itted by several 
S tate  laboratories for evaluation by C enter labora
to ries , and 5,933 enteric bacteriology specim ens 
were examined for confirmation and identification .

After serologic and biochem ical identification  of 
e ith er Salmo nella  typhi or Salmonella paratyphi 
B recovered from humans, a more elaborate labora
tory te s t  is  availab le which perm its very exact 
iden tification  of cultures. T h is  p ro cess  involves

• • • > • i- , •te s tin g  organism s with various types of Dacterio- 
phage to ind icate  the p rec ise  subdivision. D is
sem ination of d ise a se  from a particu la r typhoid 
carrier may be traced by ’phage typing of typhoid 
cultures in new c a se s , or a new source of d isea se  
in a community may thus be detected .

In its  function as Regional and National Enteric 
Bacteriophage Typing C enter, 332 cultures of
S. typhi and 87 cultures of S. paratyphi B were 
typed by the en teric bacteriology laboratory during 
1951. T h is laboratory a lso  w as designated  a s  the 
In ternational Shigella  Center.
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FIELD ACTIVITIES: An investigative study* 
in Hidalgo County, T ex., showed that, in an area 
of high dysentery morbidity, effective fly control 
m aterially  reduced the prevalence ra tes  of Shigella  
infection , but exerted no sign ifican t influence 
on Salmonella  in fections. In order to determine 
the u sefu lness of th is  method of dysentery control 
in an area of low to moderate morbidity ra te s , a 
comparable study was in itia ted  in se lec ted  com
m unities in the vicin ity  of Thom asville, Ga. F ly 
control m easures which were employed included 
use of chem ical sprays supplem ented by sanitary 
m easures. Control of flies  achieved, as evaluated 
by the median grill index, and its  influence upon 
Shigella  prevalence ra te s , as evaluated through 
rec ta l swab cu ltures, are shown in figure 2 for the 
Hidalgo County, T ex ., study; for the Thom asville, 
Ga., study, in figure 3. It will be observed tha t in 
each instance (intentional in Hidalgo County and 
due to in sec tic ide  re sis tan ce  in Thom asville) the 
lo s s  of effective fly control resu lted  in a rise  of the 
Shigella  infection ra te s  to the precontrol level. In 
the Hidalgo County study, fly control w as prac
ticed  in Group “ A c itie s  fo r.som e 15 months, 
after which control was discontinued in Group “ A”  
and inaugurated in Group “ B ”  c itie s . As shown in 
figure 2, the decline in Shigella  ra te s  tha t accom
panied control in Group “ A”  c itie s  vanished soon 
a fte r fly control operations ceased; and Shigella  
ra tes  started  to decline in Group “ B ”  c itie s  soon 
after fly control m easures were inaugurated in 
those  c itie s . V irtually the same pattern (figure 3) 
resu lted  from the Thom asville operations, except 
in th is  instance fly control w as lo s t through fly 
re s is tan ce  to dieldrin and a rise  in Shigella  ra tes 
followed.

While th is study confirmed the th e s is  that effec
tiv e  fly control y ields a considerable degree of 
control of dysentery due to Shigella  organism s, 
it  a lso  dem onstrated the unreliability  of chem ical 
m easures as a long-range fly control approach, 
and pointed out the n ecess ity  for incorporating into 
the control program more fundamental m easures 
such  a s  san ita tion .

DIPHTHERIA

It is  generally agreed that m orphological recog
nition  of Corynebacterium diphtheriae  by d iag
nostic  laboratories is  a grossly  inadequate basis

* P u b .  H e a l th  R e p , 63: 1 3 1 9 -1 3 3 4  (1 9 4 8 )

for epidem iological s tu d ies  and the development 
of control m easures. B iochem ical s tu d ies  offer 
li ttle  additional enlightenm ent. S ignificant findings 
m ust be based upon the virulence of iso la te s , 
m anifested by the production of exotoxin. V irulence 
can be determined by in jection of anim als, but the 
p ro cess  is  expensive in terms of m ateria ls and 
time consumed. Some workers have sought to cir
cumvent the cost factor by using  the same anim als 
repeatedly. C enter laboratories have found th is  a 
risky  procedure, s ince  te s t  rabb its may develop 
an tibodies, thus causing  fa lse  negative re su lts .

In an attem pt to meet the need for a sim pler and 
le s s  expensive procedure, workers in C enter labor
a to ries have modified the E lek in vitro te s t  to 
yield a m easure of virulence p rac ticab le  in any 
public health  laboratory. U sing this modified 
procedure, it has been found feasib le  to replace 
rabbit serum (which is  not availab le in all S tate 
l a b o r a t o r i e s )  with human serum and obtain 
sa tisfac to ry  resu lts .

ENCEPHALITIS

Investiga tions, d irected  toward the broad objec
tive of developing effective means for controlling 
arthropod-borne virus encephalitis in fections, were 
conducted in  Weld County, Colo., and in Kern 
County, C alif. The Weld County investiga tions 
were in the nature of the application of knowledge 
gained through earlier, le s s  concentrated  s tud ies 
in the Missouri River Basin a reas . T h e y  were 
accom plished by in tensive study of a re s tric ted  
area  where human and equine encephalitides have 
been endemic for many years. A c tiv ities  in Kern 
County were in c o o p e r a t i o n  with the Hooper 
Foundation for Medical R esearch of the U niversity 
of C alifornia and represen t the six th  year the 
C enter has partic ipa ted  in the exploring of the 
epidemiology of encephalitides found in th is area.

WELD COUNTY, COLO.: On the b as is  of accu
m ulated information, and with concurrence of other 
sc ien tific  groups in te rested  in the problem, the 
1951 s tud ies were geared to the postu lation  that 
m osquitoes are the principal vectors that transm it 
encephalitis  virus to humans and equines. Accord
ingly, the discovery of how vectoria l m osquitoes 
acquire the virus and from what source was accept
ed a s  a reasonable departure point.

Many forms of animal life  have been found in
fec ted  with various v iru ses a t different tim es; 
but the favored th e s is  regarding encepha litis  is
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that some warm-blooded vertebrate  with the virus 
circulating in i ts  blood is  the reservoir from which 
new broods of m osquitoes are in fected  a s  they 
emerge in the spring. The problem, accepting  th is 
th e s is , reso lves i ts e lf  into one of determining 
which of the warm-blooded vertebra tes constitu te  
the main line of infection , since  encephalitis  
v iruses have been recovered  from pig, deer, horse, 
bird, and human; and an tibodies against the various 
v iruses have been dem onstrated in alm ost every 
sp e c ie s  of warm-blooded vertebra tes .

Interpreting evidence in hand as pointing toward 
birds a s  the probable in fecting  anim al, on theo
re tica l grounds it was reasoned  that if birds were 
the primary source of infection from the standpoint 
of m osquitoes, then the v irus should be found in 
the blood of birds a t a date earlie r than infection 
appeared in m osquitoes. Inasmuch as a period of 
time is  required to permit transm ission , the a s 
sumption w as made that birds should show the 
infection at le a s t 2 weeks prior to the detection 
of infection in m osquitoes. A major objective of 
1951 s tud ies was to dem onstrate that the virus 
could be found in birds ea rlie r in the season  than 
infected  m osquitoes could be found.

Weld County contains about 3,600 square m iles, 
a third of which is under irrigation . Some 55,000 
of the 60,000 population resid e  in the irrigated  
area. In se ttin g  up the study, five p lo ts , each

represen ting  a type of h ab ita t (dryland, irrigated 
upland, irrigated river bottomland, marsh irrigated 
a rea , border between irrigated  and nonirrigated 
area) were s e le c te d  for in tensive  study. Various 
specim ens were co llec ted  including blood from 
nestlin g  birds; m osquitoes, bird m ites, and a s 
so rted  arthropods; and t is s u e s  from human c a se s  
and horse c a se s  of en cep h a litis . C enter labora
to rie s  processed  the specim ens using  estab lish ed  
procedures.

A s ind icated  in tab le  6, Western equine virus 
w as iso la ted  in s ix  instances: bird nestlin g s, 
3 tim es; m ites, 1 time; and m osquitoes, 2 tim es. 
F igure 4 shows the time re la tio n sh ip s  of in fec
tio n s, as shown by iso la tio n s recorded in table 6, 
with re sp ec t to birds, m osquitoes, and m ites. It 
w ill be noted tha t iso la tio n s from blood of birds 
were made at a date preceding the date of iso la 
tions from m osquitoes, which is  in agreem ent with 
the postulation upon which the study  was planned. 
F igure 5 p resen ts  a summary of da ta  on mosquito 
population s tu d ies  based  on an average light trap 
catch , indicating clearly  the marked increase  in 
mosquito abundance in irrigated a rea s  ascom pared  
with nonirrigated areas.

In a human serum survey for the p resence of 
neutraliz ing  antibodies against Western equine 
and St. L ou is v iru ses, 21 of 283 serum s were found 
positive  for Western equine virus and 20 of 268

T a b le  6

WESTERN EQUINE ENCEPHALOMYELITIS VIRUS 
ISOLATED FRO IK ANIMAL SOURCES IN NATURE 

WELD COUNTY, COLO. , 1950

A nim als
T e s te d

T o ta l No. 
T e s te d

No. o f  B a tc h e s  
T e s te d I s o l a t i o n  o f  V iru s

NESTLING BIRDS 
20 S p e c ie s 1, 578 654

R ed-w ing B la c k b ird s  2 
M agpie l

MITES 
C h ie f ly  
D. amer i canus  
D. g a l l i n a e

Approx.
40 ,000 119 D. amer i canus  1

MOSQUITOES 
A. d o r s a l  i s  
A. vexans  
C. t a r s a l  i s  
O th e rs

4, 49 2 
1,9 28 
1, 141

324 238 A. d o r s a l i s  2

OTHER ARTHROPODS 
9 s p e c ie s

Approx.
2 ,000 64 0
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FIGURE 5
MOSQUITO POPULATION STUDIES 
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were positive for St. L ou is virus. As shown in 
tab le  7, in each  instance a ll p ositives came from 
re s id en ts  of irrigated a reas . In a sim ilar equine 
serum survey the re su lts  were different in that a 
considerable number of positiv es  were found in 
both irrigated  and nonirrigated areas.

During the s tu d ies  one p ossib le  human case  was 
detec ted , which follow ed by about 2 weeks the 
detection  of infection in m osquitoes. No equine 
ca se  was detected.

KERN COUNTY, CALIF.: Since the 1930’s , the 
southern part of the San Joaquin V alley of C ali
fornia h as  been recognized a s  an endemic area 
for Western equine and St. L ouis types of enceph
a lit is .  The annual determ ination of infection ra tes  
in wild and d o m e s t i c  birds, in ho rses, and in 
humans is  perhaps the m ost important feature of 
the continuing investigation  in th is  area. Each 
year an attem pt has been made to correlate the 
magnitude of v i r u s  ac tiv ity  with determ inable

T able 7

HUMAN SERUM SURVEY FOR THE PRESENCE OF 
NEUTRALIZING ANTIBODIES AGAINST TWO VIRUSES 

OF THE ENCEPHALITIDES GROUP

Type o f  Area
Number
Tested

Number
P o s it iv e

P ere  « i t  
P osi t i  ve

WESTERN EQUINE ENCEPHALOMYELITIS3 VIRUS

Irriga ted  areas 
Nonirrigated areas

197
86

21
0

10.7
0

ST. LOUIS ENCEPHALITIS VIRU 3

I r r ig a te d  a reas  | 187 
N o n irrig a te d  a re as  j 81

20
0

10.7
0

changes such  a s  clim atic conditions, ex ten t and 
s u c c e s s  of mosquito control, and a lte ra tio n s in 
agricultural p rac tices  which might affect the vector 
population.

Tw enty-eight c a se s  of encep h alitis  in man (7 
Western equine, July 4-Sept. 17; 21 St. L ouis, July 
21-0ct. 15) were r e c o r d e d  betw een Ju ly  4 and 
October 15, 1950. Two of the Western and two of 
the  St. Louis type p atien ts  resided  in urban B ak e rs
field; the other 24 in sem irural areas of the county. 
In previous years, the d istribu tion  of human ca se s  
appeared to be d irectly  re la ted  to the population 
d istribu tion . In 1947, re la tiv e ly  vigorous control 
m easures a g a i n s t  C. tarsalis  m osquitoes were 
in itia ted  in B akersfield . Although the evidence 
in hand is  not conclusive, it is  in teresting  that 
urban mosquito control has been followed by a 
decline in urban c a se s  of encephalitis .

D ata resu lting  from neutra liza tion  te s ts  on 120 
serum s, c o l l e c t e d  during February 1951 from 
chickens le s s  than 1 year old, are presen ted  in 
table 8. It is i n t e r e s t i n g  that, with resp ec t to 
Western equine v iru ses , more than four tim es as 
many p o sitiv es  occurred in rural a reas as in urban 
a reas , and th a t the ratio was nearly  10 to 1 in the 
case  of St. L ou is  type. R esu lts  of neutralization 
te s ts  run on 101 blood sam ples from birds col
lec ted  during the summer of 1950 are shown m 
tab le  9.

Between June 1, 1950, and June 30, 1951, some 
67,448 m osquitoes were co llected  from the study 
a rea  for virus iso la tion  purposes. Nine sp ec ies  
were included in the to tal collection : 43,000 C. 
tarsalis; 12,500 Culex quinquefasciatus: 11,000 
A edes nigromaculis; 1,000 A edes dorsalis; and 
120-odd divided among four other sp ec ies . Exam
inations of 22,758 C. ta rsa lis , c o n s i d e r e d  the

T able 8

RESULTS OF NEUTRALIZATION TESTS ON CHICKEN SERUMS, 
KERN COUNTY, CALIF., FEBRUARY 1951

• C a l c u l a t i o n s  o f  p e r c e n t  p o s i t i v e  e x c l u d e  e q u i v o c á i s  f r o m  t o t a l

24

W estern  E quine S t. L o u is

L o c a l i ty P o s i t i v e
P e rc e n t*
P o s i t i v e

E q u iv 
o c a l N e g a tiv e T o ta l P o s i t i v e

P e rc e n t*
P o s i t i v e

E q u iv 
o c a l N e g a tiv e T o ta l

Urban
R ural

3
18

6
26

0
0

47
52

50
70

2
27

4
39

1
1

47
42

50
70

T o ta l 21 18 0 99 120 29 24 2 89 120
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T able 9

RESULTS OF NEUTRALIZATION TESTS ON WILD BIRD SERUMS, 
KERN COUNTY, CALIF., SUMMER, 1950

Bird S p e c ie s
Weste r n  Equine St. L o u is

P o s i t i ve E quivocal N eg a tiv e P o s i t iv e Equivocal N eg a tiv e
E n g lis h  Sparrow 0 3 30 9 0 24
B rew er B la c k b ird 0 0 3 0 0 3
House P in ch 3 7 34 1 5 38
B lac k -h e a d e d  G rosbeak 0 0 1 0 0 1
B u llo c k ’ s O r io le 1 2 14 0 0 17
V a lle y  Q uail 0 0 3 0 0 3
T otal 4 12 85 10 5 86

principal vector of Western and St. L ouis enceph
a li t is , resu lted  in 81 iso la tions. Only 7 of the 81 
iso la tions were immediately identified  — 6 Western 
equine and 1 St. L ouis. Three iso la tio n s (2 St. 
Louis and 1 Western equine) were made from pools 
of C. quinqué fa sc ia tu s.

During January  and February, a survey was made 
to accum ulate additional information concerning 
the w intering hab its of m osquitoes, i t  revealed that 
C. quinquéfasc ia tus  w a s  the most a b u n d a n t  
sp ec ie s  during the January-February  period, both 
as to adults and larvae. C. tarsa lis  adu lts were 
presen t in s h e l t e r s  and toward the end of the 
survey became rela tively  more abundant than C. 
quinqué fasc ia tus.

Since 1946, s tu d ies  have been in progress in Kern 
County to determine the mosquito vectors and host 
range of a v i a n  Plasmodium  p a ra s ite s , with the 
objective of ascerta in ing  w h e t h e r  m alaria and 
encephalitis  vectors may be one and the sam e. 
Avian m alaria infections have been found to be 
common in wild birds of the area and rare or absent 
in common dom estic birds. D issection  of mosqui
toes co llected  from Kern County have dem onstrated 
remarkably high m alaria infection ra te s  in sp ec ie s  
suspected  as encephalitis  vectors. This is  accep t
ed as evidence that potential encephalitis  vectors 
feed on wild birds which may serve as h osts  to 
encephalitis  v iruses. Six percent of 750 C. tarsalis 
d issec ted  were p o s i t i v e  for Plasmodium. One 
specimen of C ulex stigm atosom a  was positive .

IRRIGATION -  ENCEPHALITIS STUDIES: An
extensive review , undertaken in 1951, of informa
tion concerning the m osquito-encephalitis re la tion
ship y ie lded  a considerable body of data support
ing the th es is  that mosquito breeding in c reases

appreciably wherever irrigation is  p racticed , and 
tha t irrigation is  a prime cause  of mosquito abun
dance in the 17 Western S ta tes where encephalitis 
is  endemic. Water resources development s tud ies,*  
particularly  those conducted in the M issouri River 
B asin, ind icate  that mosquito production in irriga
ted  areas is  d irectly  re la ted  to surface w ater collec
tions, and that p rac tices  which accen tuate  the 
surface water c o l l e c t i o n  feature of irrigation 
include: (1) inadequate leveling  of land prior to 
irrigation; (2) over-application of irrigation water; 
(3) ponding and run-off due to use of so ils  unsuit
able for irrigation; (4) improper drainage and lack 
of m a i n t e n a n c e  of drainage system s; and (5) 
inadequate provisions for surface w ater run-of£

The same p rac tices  v iolate the princip les of 
“ conservation irrigation”  advocated by the U.S. 
Soil C onservation Service, in  that they re su lt in 
w aste  of irrigation water, d a m a g e  to so il, and 
i n c r e a s e  in the p e r  unit cost of agricultural 
production. Thus, generally  speaking, the Public 
H ealth  Service and the Soil Conservation Service 
have a joint in te rest in improved irrigation prac
tic e s  that augurs well for teamwork. iJuring 1951, 
considerable progress was made in th is  direction. 
The Center, on behalf of the Pub lic  Health Service, 
has joined with the Soil C onservation Service in a 
program of encouraging and guiding irrigation ists 
in the adoption of the “ conservation irriga tion”  
concept. T his approach not only offers the Center 
an opportunity to a ttack the spread of encephalitis 
by reducing the abundance of m osquitoes, includ

ing  nuisance sp ec ie s , but it offers the Soil Conser
vation Service an opportunity to attain  its  goal

* P a g e  13 o f  th i s  r e p o r t .
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of b e t t e r  use of w a t e r  and so il, and g ives to 
irriga tio n is ts  the guidance of the combined sk ills  
and resources of the two F edera l agencies.

A major contribution to the jo in t “ conservation 
irrigation”  program by the C enter w as the prepara
tion and re lease  of a brochure delineating  the mos
quito-producing f e a t u r e s  of irrigation a s  now 
practiced  and how they can be elim inated through 
4C onservation irrigation, with a r e s u l t a n t  
reduction in mosquito abundance.

GNAT-BORNE CONJUNCTIVITIS

Investigations in th is area  during 1951 dealt 
with: (1) the general biology of the eye-gnat (Hip- 
p ela tes pusio); and (2) methods of m easuring, the 
prevalence of adult gnats.

The biology stud ies were in laboratory,-colonies.
.  .  A  1 1 J  JWhen confined in quart ja rs , adult gnats produced 

eggs about 6 days after em ergence. T ransferred 
to containers and supplied  with human ex
crement the eggs hatched within 2 to 3 days. The 
mean larval period has been determ ined a s  about 
11 days and the puparium around 12 days, which 
s u g g e s t s  an average cycle of around-S lr days. 
O bservations of the laboratory colony ind icated  
a rather low rate of hatching. In one se rie s  le s s  
than 15 percent of 1,100 eggs hatched.

S tudies to measure the p revalence of adult gnats, 
conducted in the field from the middle of March to 
end of November 1950, included operation of traps 
in  nine communities encom passed by dysentery 
investiga tive  programs. B ait was made of ground 
pork liver mixed with an equal amount of water and 
about 1/16 of to ta l weight of urea. The bait was 
mixed weekly and not used  until the fifth week 
after mixing. There was a great variation  in the 
s iz e  of catch  from trap to trap throughout the trap
ping period. In a different approach, each trapper 
w as told to observe the number of gnats seen  in 
the vicin ity  of each trap sta tio n , preferably gnats 
gathering around each of five or m o r e  different 
children. The weekly average of gnats observed 
around trap sta tio n s by trappers did not appear 
grossly  inconsisten t with weekly mean of gnats 
caught per trap.

HEALTH HAZARDS OF ECONOMIC 
POISONS

Laboratory and field  investiga tive  s tud ies of 
the health  hazards a sso c ia te d  w ith the use of,

or habita tional contact with public health  in sec ti
c id e s , ag ricu ltu ra l chem icals, and certain  other 
re la ted  m aterials were carried on a t C enter in
sta lla tio n s  near Savannah, G a., W enatchee, Wash., 
and other p laces . H azards which were considered 
include: (1) those incurred through vocational use 
of, or i n c i d e n t a l  exposures to , compounds 
employed in public h e a l t h  programs and /o r in 
agriculture; and (2) those incurred through ingestion  
or incidental contact with th is  group of tox ican ts 
in the home or in n o r m a l  a c tiv itie s  outside of 
industry.

DIELDRIN: T o x i c i t y  and re la ted  te s ts  on
dieldrin were pursued in 1951 not only because 
of the poten tia l value of th is  m a t e r i a l  a s  an 
in sec tic id e , but a lso  because it is  a represen tative 
chlorinated hydrocarbon and data accum ulated from 
s tu d ies  on it may be applied  to sim ilar compounds. 
P rev ious s tu d ie s , for e x a m p l e ,  showed that 
c rysta lline  dieldrin was absorbed alm ost as  readily 
as dieldrin in solution, and tha t so lid  diluents 
such as occur in 25 percent w ater-w ettable powder 
interfere only sligh tly  with absorption of the com
pound. T his suggests  that when equal volumes are 
considered, the hazard from dieldrin is  proportional 
to the concentration of the formulation. It appears, 
too, that any sign ifican t contam ination by dieldrin 
or by concentrates containing 6 percent or jnore 
of the compound may be dangerous.

D ieldrin toxicity  s tu d ies, wherein the m aterial 
w as applied repeatedly to the  sk in  of various 
sp e c ie s  of anim als, indicated  there are individual 
and sp ec ies  d ifferences in the su scep tib ility . In 
general, of the anim als te s ted  with dermal appli
ca tions, rabbits and mice were the most suscep
tib le , followed by. ra ts , guinea p igs, and dogs and 
monkeys.

T he L D g0 for male ra ts  (single application) 
w as 90 m g./kg. and 60 to 72 m g./kg. for female 
ra ts . R ats repeatedly exposed to low dosage ra tes 
developed sm all but definite to lerance to dieldrin.

Prelim inary starvation , which alm ost com pletely 
elim inated t h e  fat s to res  of experim ental ra ts , 
fa iled  to influence their m ortality as compared with 
unstarved controls, when both groups were sub
sequently  poisoned with dieldrin . T h is suggests  
th a t in acute dieldrin poisoning storage of the com
pound in fat p lays little  or no part in intoxication.

Starvation decreased  the liver weights of other
w ise normal ra ts . On the other hand, ra ts  poisoned 
by dieldrin either failed  to show th is lo ss  in liver 
weight or showed a sligh t gain in sp ite  of the same
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degree of starvation . The greater weight of liver 
in the poisoned anim als probably was due in part 
to their failure to mobilize lip ids. The ratio  of the 
various lipid fractions in poisoned anim als was 
essen tia lly  the same as that in controls. L iver 
glycogen was le s s  affected  by dieldrin poisoning 
than was liver lipid. Various lipotropic agents 
p r o d u c e d  no change in lipid s t o r a g e  in ra ts  
poisoned by dieldrin.

Seventy percent hepatectom y reduced the LD S0 
of dieldrin in male ra ts  from 90 to 50 m g./kg. In 
view of the radical surgery involved, th is  ind icates 
that the liver plays an insign ifican t part in the 
toxicity of dieldrin. Animals subm itted to 70 per
cent hepatectom y and then poisoned by a single 
dose of dieldrin at the rate of 50 m g./kg. showed 
more rapid regrowth of the liver than did controls 
that received no dieldrin, indicating that dieldrin 
does not interfere with the replacem ent of damaged 
liver tissu e .

D D T :  When applied to white ra ts  dermally, DDT 
was found to be somewhat le s s  toxic than dieldrin. 
R ats exposed to DDT exhibited gross signs of 
poisoning over a period of weeks or months without 
m anifest effect on their s u r v i v a l .  In fac t, the 
anim als frequently recovered and showed no signs 
of poisoning while receiving repeated  doses of 
DDT. T his was in marked contrast to the pattern 
noted with dieldrin where anim als receiv ing  re
peated doses usually  appeared n o r m a l  or died 
after in itia l signs of poisoning. R ats poisoned by 
DDT lo st weight but, in contrast to dieldrin, DDT 
exerted little  effect on the liver weight.

Since DDT is  used ex tensively , both in d isease  
control and in the control of in sec ts  which attack 
agricultural products, s tu d ies  were made in quest 
of information a s  to the extent to which th is  in
sec tic ide  is  s t o r e d  in the bodies of persons 
exposed to it in varying degree. A nalyses were 
made of human fa t obtained by biopsy sam pling 
of s o m e  40 persons, chiefly  individuals in the 
Savannah, Ga., and W e n a t c h e e ,  Wash., areas. 
Among th is group, values for DDT ranged from 0 
to 38 parts per million. V alues ranging from 91 to 
291 p.p.m. were found in three separate  examina
tions of sam ples from two persons with extensive 
occupational exposure to DDT. No injury traceable 
to DDT w as found even in persons with the h ighest 
DDT values.

C H L O R D A N :  A se rie s  of te s ts  on the toxicity  
of chlordan vapors from residual spray dep o sits  
indicated  that vapors aris in g  from the residue of

applications of 200 m g./sq . ft. in a poorly ventilat
ed modified Peet-G rady chamber did not effect the 
health , growth, or reproduction of ra ts . The te s t 
w as repeated three tim es and data from the rep
lica tio n s compared favorably. Three generations 
were produced from the original fem ales over a 
period of 9 months. R ats sub jected  to 2 or 3 dermal 
applications of 25 percent so lu tion of chlordan at 
the rate of 400 m g./kg. died within 7 days after the 
in itia l dose. The mean w e i g h t  lo ss  during the 
period w as 14 percent of the original weight.

A L D R I N :  Dermal applications to mice, ra ts , and 
rabb its of a floor wax containing aldrin gave re
su lts  suggesting  that th is  compound should not 
be used in th is  type of formulation. Mice which 
were allowed to live on a wooden floor fin ished 
w ith the wax absorbed enough aldrin for the con
tam ination to be detected  in their tis su e s .

L I N D A N E :  On an acute b a s is , lindane showed 
approximately the same tox icity  to rabb its as did 
d ieldrin; on a chronic b a s is , lindane w as le ss  
toxic than dieldrin.

P A R A T U I O N :  A screening of methods of cholin
e s te ra se  determ ination in the laboratory revealed 
one that was deemed worthy of further study.

S ODI UM M O N O F L U O R O A C E T A T E  ( 1 0 8 0 ) :  The 
use of hydroxylamine hydrochloride appeared to 
ind ica te  it may have some value as an antidote 
in 1080 poisoning. Some dogs poisoned with 1080 
were saved from death.

ECONOMIC POISONS IN CONTROL OF 
ANIMAL RESERVOIRS OF DISEASE

A ctiv ities in th is  general area d u r i n g  1951 
concerned further s tud ies on warfarin, a relatively  
new rodenticide, and te s ts  of DDT as  a rodenticide.

W A R F A R I N : Baiting s tu d ies  using both Norway 
ra ts  and roof ra ts showed that repeated  feeding 
with warfarin-treated bait (yellow corn meal is 
sa tisfac to ry  bait m aterial) did not cause bait re
fusal. Roof ra ts  required a concentration of 0.25 
m g./gm. for s a t i s f a c t o r y  control under field 
cond itio n s, w h e r e a s  0 .1 0  mg./gm. was found 
effective against Norway ra ts , and mice. Observa
tions indicated  that with roof ra ts  an increased 
ba it avoidance attends an increase  in the con
centration  of warfarin in the bait m aterial. How
ever, th is avoidance is  not considered of sufficient 
in tensity  to be of sign ificance in the type of con-
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tro l operations usually  carried on under normal 
fie ld  conditions.

A laboratory method for the rapid evaluation of 
warfarin, and sim ilar rodentic ides, was developed. 
It a lso  was determined that warfarin produces a 
typ ical pathology recognizable w i t h  complete 
certa in ty  in over 85 p e r c e n t  of ra ts  k illed  by 
th is  rodenticide.

DDT: Laboratory and field, experim ents showed 
tha t DDT is  not a sa tisfac to ry  rodenticide even 
when used in ultrahigh concentrations. There was 
evidence, however, that DDT might be reasonably  
effective for the control of mice.

RELATED STUDIES: Final analy sis  of rat-
proofing te s ts ,  involving 35 different construction 
m ateria ls, em phasized the fac t that ra ts  require 
a gnawing edge in order to make penetration of 
the harder m aterials, and tha t w h e n  edges are 
protected , the m aterials lis te d  in the accompany
ing tabulation are those which offer protection 
against normal ra t gnawing.

ECONOMIC POISONS IN CONTROL OF 
ARTHROPOD VECTORS OF DISEASE

T he increasing  problem of in sec tic id e  re s is tan ce  
on the part of house f lie s  gave added urgency to 
laboratory and field  investiga tions designed to 
develop f o r m u l a t i o n s  effective ag a in st DDT- 
re s is ta n t s tra in s . C onsiderable da ta  were accumu
la ted  during the year but a sa tisfac to ry  solu tion  to 
the re s is tan ce  problem is  yet to be evolved.

Much atten tion  w as devoted to s tu d ies  calcu
la ted  to develop data c o n c e r n i n g  the various 
factors entering into the in sec tic ide  re s is tan ce  
phenomenon, and to bringing a ll availab le  informa
tion  on the s u b j e c t  into common focus. T his 
approach became advisable when the development

of re s is tan t s tra in s  of flies  n ecess ita ted  the over
haul of many organized fly control programs where 
ch ief re liance w as upon chem ical sprays. The 
concensus is  tha t w hereas increased  em phasis 
on environmental san ita tion  points the way toward 
s o u n d e r  fly control,’ there is  need for basic 
research  to determine some of the “ w hys”  and 
“ w herefores”  of res is tan ce .

Laboratory and field  s tu d ies  c a r r i e d  on a t 
Savannah revealed  that: (1) Some D D T-resistant 
s tra in s  of flies which were held in the laboratory 
free of DDT for severa l generations tended to 
lo se  their re s is ta n c e , w hereas other s tra in s  showed 
no evidence of reversion. F ie ld  s tra in s  of house 
f lie s  in six  towns in T exas showed no lo ss  of DDT 
re s is tan ce  2 years after regular treatm ents were 
discontinued. (T his may have been due, a t le a s t  
in part, to the p e rs is ten ce  of residual d eposits  of 
DDT and the general use of DDT form ulations for 
agricultural purposes in ad jacent areas.) (2) A 
d ie ld rin -resistan t s tra in  of house f lie s  was devel

oped from the normal in sec
tary  stra in  through the use of 
residual dep o sits  in holding 
cages. The d ie ld rin -resistan t 
s tra in  developed more rapidly 
than did the D D T -resistant 
s tra in s . R eciprocal c ro sse s  of 
d ie ld rin -resistan t s tra in s  with 
normal s tra in s  produced flies  
o f interm ediate res is tan ce .
(3) In some areas , where
dieldrin had not been used 
previously , a high degree of 
re s is ta n c e  developed within 

2 months after the in itia l application . In other 
a reas , dieldrin has been effective over a span of
more than 2 years, with re s is tan ce  not appearing
until the third year.

OUTDOOR RESIDUAL SPRAYS: Standard panel 
w eathering te s ts  were made with severa l types of 
DDT formulations, including w ater-w ettable powder, 
em ulsifiable concentrates containing rosin , and 
m elted DDT. Under outdoor conditions, DDT-rosin 
deposits  were the most lasting . Of some 46 formu
la tions evaluated  (adult house f lie s  and standard  
w all cages were used), only those containing DDT 
or dieldrin exhibited any appreciable residual 
q ua lities . D ieldrin a t 50 m g./sq . ft. gave approxi
m ately  the same re su lts  as DDT a t 200 m g./sq . ft. 
The addition of rosin  aided the DDT formulation 
somewhat but had no detectab le  e ffec t on the

M a te r ia l  T hickness
C -4 M arine board 1/8 in .  o r  more

C-5 M arine board  3  ̂16 in .  o r  more

C en tu ry  fiPAC M arine board  3 /16 in . o r  more

T ra n s i te  a sb e s to s  wood 1 /4  in . o r  more

A sb esto s  lum ber 1 /4  in .  o r  more

Aluminum a l lo y ( b r in n e l l  h a rd n e s s , No. above 73) .040 in .  o r  more

S h ee t i r o n  (p re f e r a b ly  g a lv an ized ) .0 4 9  in .  o r  more
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I dieldrin formulation. O ily-based form ulations of 
dieldrin were markedly inferior to . xylene-based 
formulations.

In field  te s ts  to evaluate i ts  u se  in combined 
mosquito and fly control programs, dieldrin  gave 
marked mosquito control for 10 w eeks, and effec
tive fly control for 5 to 7 w eeks when applied as 
a r e s i d u a l  to tbe ou tside of d w e l l i n g s  at 
50 m g./sq . ft. The rapid development of re s is ta n t 
strains prevented full evaluation of th is  method 
for fly control purposes.

OUTDOOR SPACE SPRAYS: In te s ts  to deter
mine the effec tiveness of various outdoor space 
spray form ulations, i t  w as noted th a t blow flie s  
were su scep tib le  to m ost of the in sec tic id e s  used, 
while house flie s  were re s is ta n t to m ost of them. 
Of the te sted  m aterials, the most prom ising against 
both sp ec ie s  of f lie s  were: (1) a 5 to 1 combination 
of DDT and DMC; (2) benzene hexachloride (12 to 
26 p e r c e n t  gamma isomer); (3) lindane; and
(4) pyrethrin with piperonyl butoxide.

FLY LARVICIDES: T e s ts  a t d a irie s  and rural 
prem ises showed that dieldrin , chlordan, and lin
dane gave sa tisfac to ry  re su lts  a s  la rv ic ides a t 
dairies p rac tic ing  good to fair san ita tion , but all 
were ineffective in the p resence  of poor san ita
tion. And, as in residual a p p l i c a t i o n s ,  flies 
developed a high degree of re s is tan ce  to dieldrin 
within 2 months o r le s s  after the in itia l application.

In fly control operations a t Phoenix, A riz., where 
resis tan t s tra in s  have been encountered, a water- 
wettable suspension  of benzene hexachloride was 
found to be effective as a larvicide.

MOSQUITO LARVICIDES: Of all m a t e r i a l s  
tested , dieldrin a t the rate of 1 lb ./a c re  w as the 
only larv icide showing any promise of effective
ness aga in st larvae of Mansonia perturbans. Diel
drin em ulsion, used a s  residual larv icide a t 1 lb ./  
acre gave effective control of m osquito breeding 
for 1 year. However, a t th is  ra te  of application  
dieldrin is  very d e s t r u c t i v e  of fish  and other 
aquatic life .

A fter two seaso n s of routine treatm ent of fish 
ponds with w ater emulsion of technical BHC (12 
percent gamma isomer) a t  the rate of 1 lb ./a c re , 
there was no apparent reduction in the fish  popu
lation attributable to the in sec tic id e . F ive appli
cations were made each seaso n  a t approximately
5-week in tervals, each application  giving control 
for 5 to 8 weeks.

RELATED ACTIVITIES AND STUDIES: Asso

c ia ted  with the use of economic poisons in the 
control of vectors of d is e a se s  are many re la ted  
problem s, such as the chem istry of in sec tic id es , 
re s tin g  hab its of f lie s , fly d ispersa l hab its, fly 
breeding media and a ttrac tan ts , and bio-assay  
techniques. T hese problems have received  atten
tion a t different Center in s ta lla tio n s , some in 
detail and others as time and resources perm itted.

Chem ical Studies on In sec tic id es: Over 2,000 
compounds were sub jected  to screen ing  te s ts  in 
an attem pt to d iscover m ateria ls which might ac t 
a s  synerg istic  activators of DDT residual deposits  
and make them effective ag a in st re s is ta n t flie s . 
Some 25 of the 2,000 showed su ffic ien t promise 
to merit more detailed  field  and laboratory te s ts .

T e s ts  made to determine the vo la tility  of various 
in sec tic id e s  shoved  BHC to be the most volatile; 
aldrin , chlordan, and lindane followed in that order. 
D ieldrin showed the le a s t  vo la tility , and DDT 
ranked below the others named.

A m odification was made in the Davidow method 
of iso la tion  of DDT from fa ts , and the Schechter- 
H aller method of DDT an a ly sis  w as improved so 
a s  to make it  more rapid and le s s  s u b j e c t  to 
m anipulative lo sse s .

F ly  R estin g  Habits: O bservations on fly res tin g  
hab its  were made in connection with estab lish ed  
C enter a c tiv itie s  a t Phoenix, A riz., C harleston, 
W. Va., Savannah, Ga., Pharr, T ex ., and other 
p laces. In rural a reas around Savannah, 97 percent 
of flies  observed around farm prem ises were house 
flie s , and most of them rested  during the day on 
su rfaces not usually  trea ted  in residual spray 
operations. At night, 88 p e r c e n t  of a ll flies  
observed on unscreened prem ises were found 
in side  of houses during the peak summer temperar 
tu res, and the percentage increased  to virtually  
100 percent during the la te  fa ll, w inter, and early 
spring. Most flies  not inside of unscreened build
ings a t night were restin g  in the lower limbs of 
trees  and shrubs during warm w eather. On screened 
prem ises, during warm weather, the favored night 
res tin g  p laces were shrubs and unscreened porches.

In the lower Rio Grande Valley, ground su rfaces, 
particu larly  where w aste w ater had been thrown, 
were found to be the principal daytime restin g  
p laces  of both house flie s  and P hoenicia . The 
principal nighttim e resting  p laces  were tree limbs 
and bushes for house flie s , and g rasses  and weeds 
for Phoenicia. O bservations on Drosophila  indi
ca ted  that th e se  flies  move ex tensively  during 
la te  afternoon and early  morning and are found in
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large numbers in p it p riv ies, garbage cans, and 
houses.

A t Phoenix, periodic observations of fa ll fly 
ac tiv ity  revealed  that the se lec tio n  of a daytime 
restin g  s ite  is  governed more by i ts  proximity to 
a feeding or breeding source than by a specific  
type of surface. At night the m ajority of flies  
(principally house flie s) congregate inside of 
sh e lte rs , where 50 percent re s t upon ce ilings and 
sm all cylindrical surfaces.

F ly  D isp ersa l Habits: D ispersal s tud ies at
Savannah, using  radioactive m aterial to tag  the 
f lie s , revealed  what appeared to be a tendency 
to d isperse  a t random in both urban and rural 
a reas , with some inclination  toward areas where 
there are more a ttrac tan ts . Although, in these  
s tu d ie s , house flie s  were found a s  far as 8 m iles 
from the re lease  point, in rural a reas th is  sp ec ies  
evidenced a high interchange of population on 
prem ises w ithin a radius of 1 mile of re lease  
point and considerable interchange a t a d istance  
of 3 m iles. A sim ilar pattern  w as observed in 
urban a reas, with flie s  moving in a ll directions 
sim ultaneously.

S tudies in the Pharr, T ex ., a rea  of the lower 
Rio Grande Valley showed tha t Drosophila melano- 
gaster  and Drosophila repleta  d isperse  rapidly 
from privy p it to o ther p riv ies and to houses in 
the  ad jacen t area, a pattern  tha t sug g ests  profuse 
migration from privy to houses.

Environmental Sanitation: The relation  of the 
level of san ita tion  to the production and abundance 
of flies  in the community or area has been explored 
in numerous s tu d ie s , alw ays with re su lts  sup
porting the principle that poor san ita tion  fosters 
f lie s  and good s a n i t a t i o n  lowers fly popula
tions. In a ll such stud ies, findings have pointed 
to garbage, animal sh e lte rs , and a variety  of sub
s tra te s  as being of primary importance both a s  fly 
a ttrac tan ts  and as  breeding media. There is  some 
variation in the re la tive  importance of type of 
breeding media and a ttrac tan ts  with re sp ec t to 
sp e c ie s  and geographical area. Industrial w aste , 
particu larly  that a sso c ia ted  with canneries and 
with vegetable and fruit-packing estab lishm ents, 
is  a major problem in many dreas.

T able 10 and figure 6 summarize some of the 
findings of a 15-month study  of the re lation  of 
various san ita tion  factors to fly abundance in the 
lower Rio Grande V alley of T exas.

B io -assay  Techniques: Studies were made on

techniques for the b io -assay  of in sec tic id es  from 
the standpoint of evaluation  of in sec tic id a l action 
and for the detection  of in sec tic id es  in animal 
t is s u e s . Adult house f lie s  were used  for quanti
ta tive  detection  of dieldrin in fatty t is s u e s . The 
ex trac t was applied to te s t  in sec ts  by m eans of 
micro-loops. C alibration of the delivery ra te s  of 
a se ries  of micro-loops was made spectrophotome- 
trica lly , employing the Bouger-Beer relationship .

A rapid and sen sitiv e  method for the quantita
tive determ ination of dieldrin concentrations in 
acetone ex trac ts a lso  w as developed. Amounts of 
dieldrin as low as 0.5  to 3.0 micrograms per vial 
can be detected  by the new method.

R adioisotope Studies: Satisfactory  m ethods for 
the use of radioactive phosphorus (P 32) in tagging 
f lie s  were developed in the laboratory and te s ted  
in the field. The radioactive iodine analog of DDT 
w as syn thesized  and used in toxicological s tud ies.

Aircraft D isin sectiza tion : Studies included the 
te s tin g  of both aerosol formulations and residual 
sprays. With resp ec t to aeroso ls, particu lar atten
tion was given to the development of formulations 
containing reduced amounts of pyrethrum. R esidual 
sprays were considered for possib le  use in treating 
the baggage compartments of intercontinental air
craft. L im ited field  te s ts  suggested  the need for 
further investiga tions on the methods of d ispersal 
of aeroso ls. T e s ts  with m elted DDT offered prom
ise  a s  a residua l for trea ting  baggage compart
m ents, but more work in th is  fie ld  is  indicated.

Table 10

COMPARISON OF THE SANITATION FACILITIES 
OBSERVED IN ANGLO AND LATIN AREAS OVER A 

15-MONTH PERIOD

Type o f  F a c i l i t y

Average F req u en cies  
P er 100 P r e n ls e s

Anglo L a tin

A pproved g arb ag e  
c o n ta in e r s 69 28
N on-approved  g a rb a g e  
c o n ta in e r s 35 93
G arbage s c a t t e r e d  
on ground 3 15
C ity  sew er c o n n e c t io n s  
f o r  w aste  w a te r 91 27
W aste w a te r  s c a t t e r e d  
on ground 2 78
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FIGURE 6

DIFFERENCES IN FLY P6PULATI0N INDEXES AND FREQUENCIES OF 
FLY ATTRACTANTS IN THE LATIN AND ANGLO AREAS OF THREE SAN' 
ITATION STUDY TOWNS IN THE LOWER RIO GRANDE VALLEY OF TEXAS

CO
liJ
CO

or
CL
oo

o<a:

<
>

m
53
2

FSA-PHS-CDC ATLANTA, GA. MAY 1951

HISTOPLASMOSIS

Nearly 1,000 histop lasm osis complement fixation 
tests  were performed on serums co llected  through 
Center field  stud ies. Most of the specim ens were 
from animal reservoirs and human diagnostic col
lections forwarded to C enter laboratories through 
investigators s ta tioned  a t K ansas City.

Histoplasm a capsulatum  was recovered four 
times from so il sam ples taken in W i l l i a m s o n  
County, T enn., where 50 percent of the persons 
tested reacted  to histoplasm in. The firs t recorded 
isolation of A llescheria  boydii from a nonliving 
source was achieved while so il sam ples from this 
county were being examined culturally . A. boydii 
produces mycetoma and system ic infection of 
humans.

Center mycology laboratories iso la ted  598 patho
gens in p rocessing  1,946 specim ens subm itted

for diagnostic  study by 38 S ta tes , Canada, England, 
F rance, and Hawaii.

During laboratory d iagnostic  s tu d ies , it has 
been found th a t laboratories must specifica lly  
culture sputum for the detection  of m ycosis, since  
concentration techniques for tubercle bacillus are 
le tha l or inhibitory to fungi.

In connection with h istop lasm osis diagnostic 
s tu d ie s , evaluation  w as made of such  factors and 
methods as: temperature and humidity requirem ents 
of h istop lasm osis organism s; sign ificance of the 
s iz e  of the spores; wind velocity  n ecessary  to 
d issem inate spores; use of eggs and mice as d iag
nostic  tools; and the use of an tib io tics in culture 
media for improving sensitiv ty .

In cooperation with the Illino is Department of 
Public  H ealth, cultures for H istoplasm a  were run 
on 105 ra ts  captured during June, July, August, 
and September, 1950. No pathogenic fungi were
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T a b le  11

NUMBER AND PERCENT OF POSITIVE REACTORS TO HISTOPLASMIN BY YEAR 
IN KANSAS CITY KINDERGARTENS DURING EACH SCHOOL YEAR 1947-1951, TABULATED 

BY AREA OF THE CITY IN WHICH THE SCHOOLS ARE LOCATED

Area

19
No.

T ested

47-19*
No.

Pos.

18
%

Pos.

194
No.

T ested

18-194
No.

Pos.

9
%

Pos.

19
No.

T ested

19-1951
No.

Pos.

0

%
Pos.

19
No.

T ested

50- 1 
No. 

Pos.

>1

%
Pos.

T o ta l
No.

T ested

1947-1
No.

Pos.

951

%
Pos.

sw 726 68 9 .4 690 65 9.7 662 58 8.8 695 67 9 .6 2,773 258 9 .3

SE 631 63 10.0 537 66 12.3 793 68 8 .6 596 61 10.2 2,557 258 10. 1

NC 464 63 13.6 503 61 12.1 590 92 15.6 560 77 13.8 2,117 293 13.8

NW 228 35 15. 3 331 41 12. 4 276 39 14. 1 241 33 13.7 1,076 148 13.8

NE 445 93 20.9 519 61 11.8 448 76 17.0 444 61 13.7 1,856 291 15.7

Total 2. 494 322 12.9 2, 580 294 11. 4 2,769 333 12.0 2, 536 299 11. 8 10,379 1, 248 12.0

iso la ted . Blood serums from 28 of the 105 ra ts  
gave negative complement fixation te s ts  for h isto 
p lasm o sis . A sim ilar survey in Burlington, Iowa, 
gave negative re su lts  from 87 ra ts  cultured. Of 
38 of th ese  ra ts , complement fixation te s ts  gave 
1 positive and 2 doubtful for h is to p lasm o sis . No 
po sitive  cultures were found in ra ts  trapped in the 
vicin ity  of a farm occupied by a h istop lasm osis 
pa tien t.

Work in the field  during 1951, in the main, con
s is te d  of a s s is tin g  the K ansas C ity  T ubercu losis 
Society in a study of h istoplasm in sen s itiv ity  
among school children in different sec tio n s of the 
city  — a study th a t has been carried on for 4 years. 
As indicated  in tab le  11, marked differences in 
sen s itiv ity  ra te s  have been found in different 
sec tio n s  of the city each  year and the d ifferences 
have been rather consisten t. The number of persons 
who changed from negative to p o sitive , a s  measured 
by histoplasm in skin te s ts  during the year, are 
shown in table 12. It will be observed th a t the 
conversion ra te  (table 12) was 3.1 percen t, virtually  
the same rate  arrived a t through theoretical cal
cu lations, made some 3 years previously  on the 
b a s is  o/ a cross section  study of 17,000 K ansas 
C ity children.

In Boone County, Mo., h istoplasm in and tuber
culin skin te s ts  were run on 2,534 children, 385 
ca ttle , 185 sheep, 129 sw ine, 98 ch ickens, 25 
turkeys, and 69 horses. A comparison of the histo- 
plasm in p art of the survey is  shown in figure 7.

O ther field  a c tiv itie s  during the year included 
follow-up observations of p a tien ts  involved in an 
outbreak of pneum onitis among m ilitary personnel 
a t  Camp Gruber, O kla., in 1943, and cooperation 
with the U. S. Weather Bureau and Navy Department 
in s tud ies to correlate the prevalence of h istop las-

Table 12

Number and Percent of Converters* to the Histoplasmin 
Skin Test Found among First Grade Children 
in  1950-1951 Whose Skin Test Was Negative 

One Year Ago (1949-1950), by Area of the City

A rea To t a l  s P o s i t i v e P e r c e n t

NC 227 9 3.9
SW 268 10 3. 7
NE 196 12 6. 1
NW 110 3 2. 7
SE 329 11 3 .0
T o ta l 1. 130 45 3. 1%

*A c o n v e r t e r  i s  a p e r s o n  w h o s e  s k i n  r e a c t i o n  
c h a n g e s  f r o m  n e g a t i v e  t o  p o s i t i v e .

min sen sitiv ity  with certain  w eather conditions.
The Camp Gruber investiga tions produced evi

dence indicating  that the 1943 outbreak was caused 
by H. capsulatum. Exam ination of so il and bark 
from the storm ce lla r where the men apparently 
contracted  illn e ss  produced iso la tion  of H. capsur 
latum. Of 20 blood sam ples obtained from victim s 
of the outbreak, 2 y ie ldedpositive  complement fixa
tion te s ts  for h istop lasm osis; and 14 of 15 patien ts 
were found positive in h istoplasm in sk in  te s ts .

LEPROSY

The sta ff member in charge of leprosy  stud ies 
accom panied the D irector of the Leonard Wood 
Memorial Foundation on an extended trip to South 
Africa, Egypt, India, C eylon, the P h ilipp ines, 
Japan , and Hawaii in behalf of a program of evalu
ation of therapeutic agents used in the treatm ent
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of leprosy. T h is exchange of i n f o r m a t i o n  and 
assessm ent of techniques and methods used  in 
different parts of the world is expected to help in 
the developm ent of sounder control procedures.

MALARIA

Investigations were continued through field 
s ta tions a t Newton, Ga., M a n n i n g ,  S. C ., and 
Helena, Ark. Studies encom passed: (1) measurement 
of m alaria in man; (2) observations of the abun
dance of anopneline mosquitoes; (3) blood-feeding 
habits of Anopheles', (4) exploration of some of 
the more basic  factors concerned with the local 
recession  of m alaria, bionomics of A nopheles, and 
m alaria transm ission.

Center laboratories a t Chamblee, Ga., examined 
24,888 blood films from South C arolina, A rkansas, 
and Georgia without de tec ting  evidence of human 
infection. T hese laboratories, upon recommenda
tion of the National M alaria Society, were d es ig 
nated the national depository for positive m alaria

s lid e s . Blood film s considered positive  or contro
v ersia l are p rocessed  by C enter laboratories prior 
to filing  in the national depository. Almost a ll 
s lid e s  subm itted since  the estab lishm ent of the 
depository have come from so ld iers returned from 
Korea who have evidenced re lapse  with P la s
modium viva x  m alaria. Evaluation  of the techniques 
u sed  in conducting the p recip itin  te s t  has been 
completed by C enter serologic laboratories. T h is 
te s t  iden tifies the animal on which co llected  mos
quitoes have fed immediately prior to their capture.

NEWTON, GA.,STATION: Since 1939, at monthly 
in tervals, surveys for the detection  of m alaria have 
been conducted on approximately 1,100 resid en ts  
of a 40-square-m ile area. The la s t  case  of m alaria 
in th is area which w as confirmed by blood film 
exam ination w as found in 1944. During the p a s t 
year blood films were co llected  from 57 persons 
with clin ica l indications of m alaria and from 749 
other persons contacted during routine house-to- 
house surveys; a ll films were negative.
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Drought conditions during 1951, most severe 
during the 12 years that clim atic records have been 
kept a t the sta tio n , resu lted  in the v irtual non
existence  of Anopheles a t index s ta tio n s , where 
they were abundant in previous years.

As part of a study of overw intering hab its  of 
Anopheles, i n v e s t i g a t i o n s  were made of the 
fe rtility  of adult A. quadrimaculatus (the primary 
vector of m alaria in th is  area) co llected  from hol
low trees on days following tem peratures below 
freezing. Since no m ales were r e c o v e r e d  and 
insem inated fem ales were found, it  was concluded 
th a t fertilized  fem ales survive the w inter and pro
duce viable ova the following spring.

Morphological s tud ies of larvae of the common 
anophelines were undertaken, and keys by which 
fie ld  workers may identify the second and third 
s ta g e s  of these  sp ec ie s  were prepared. Methods 
for identification of the firs t and fourth in sta r 
larvae already were available.

Chem ical analyses were made of w ater from 
ponds tha t produce A. quadrimaculatus and from 
ponds in which no breeding occurred. T e s ts  for 
n itr ite s , n itra tes , sa line , ammonia, albuminoid 
nitrogen, total organic nitrogen, d isso lv ed  oxygen, 
free carbon dioxide, calcium and magnesium, s ilic a , 
copper, iron, phosphates, and residual pH indi
cated  no d is tin c t d ifferences betw een breeding and 
nonbreeding areas. Ponds were a t an extrem ely low 
level during most of the investigation , however, 
and th is  abnormality may have masked chemical 
differences.

HELENA, ARK., STATION: Two general methods 
were used in surveys for the detection of human 
m alaria in th is area: (1) approximately 1,000 resi
dents were v isited  by a nurse who recorded evi
dence of s y m p t o m s  of m alaria; and (2) blood 
surveys were made of other groups. Blood films 
also  were co llected  from new resid en ts  (the popu
lation  turnover w as about 30 percent in both 1950 
and 1951), from school children in several counties, 
and from Mexican nationals imported to work in 
agriculture. All films proved negative for m alaria 
p a ras ite s .

A. quadrimaculatus h o st p r e f e r e n c e  s tud ies 
indicated  that the h ighest percentage of blood 
m eals by engorged m osquitoes came from horses, 
with ca ttle  second, and human blood very rarely 
involved. During the firs t quarter of the fisca l 
year, 45 percen t of 1,183 m osquitoes engorged 
horse blood while only 2 of the to ta l consumed 
human blood. Second quarter findings showed

horses to be the commonest host with 35 percent, 
and bovines second with 34 percent; none of the 
m osquitoes te s ted  exhibited human blood.

Investigations on the bionomics of quadrimacu
la tus  developed information ind icating  that the 
d isp ersa l of in sec tic id a l dust by cotton producers 
reduced the numbers of Anopheles  in co llecting  
p laces  near cotton fie ld s. C ollections were rela
tively  ligh t during 1951 and cotton producers 
d ispersed  in sec tic id a l dust a t ra te s  higher than 
normal during the period mosquito co llec tions were 
low. Confirmation of th is observation w as obtained 
through te s ts  wherein caged A. quadrimaculatus 
were p laced  around a 30-acre cotton fie ld  prior 
to dusting. T otal k il ls  of adults in open fie lds 
the morning after dusting were observed at points 
500, 415, and 300 yards from the perim eter of the 
dusted area. A m ortality of 2 percen t occurred in 
control cages. L igh t trap co llec tions in the area 
did not rise  to normal until 2 w eeks after dusting, 
indicating  that the dust exerted a larv icidal effect.

F ie ld  te s ts  failed to support the suggestion  of 
some workers th a t in rice fie ld  areas A. quadrima- 
culatus  might be able to w i t h s t  a n  d periods of 
drying.

In studying the p ossib le  relation of different 
types of blood food to egg production in A. quad
rimaculatus, m aintenance of a colony became 
necessary . When a colony w as moved from Georgia 
to A rkansas, through the transfer of 40,000 eggs, 
the larvae were reared su ccessfu lly , adu lts emerged 
on schedule, fem ales fed a s  expected, but eggs 
were not obtained a t the normal time. The firs t 
eggs failed  to hatch, suggesting  that the fem ales 
had not been fertilized . C onditions of temperature 
and humidity under which the colony w as kept 
were the sam e, as in Georgia; but the A rkansas 
insectary  w as w indow less which resu lted  in abrupt 
transition  from bright ligh t to to ta l darkness, there
by precluding the crepuscular period thought to be 
n ecessary  for normal m ating and oviposition. A 
red lig h t bulb w as in sta lled  in the insectary  and 
allowed to burn when bright ligh t w as absent, and 
within a few days fertile  eggs were obtained from 
the colony.

MANNING, S. C ., STATION: A survey for the 
detection  of human m alaria has been carried on 
in th is area , which is  ad jacent to the Santee- 
Cooper reservoir, since  O ctober 1944. T h is p ast 
year, as  p reviously , blood films were co llected  
a t  monthly in tervals from 85 percent of the popu
lation  of about 2,000. In addition, tw ice during
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the year, in tensive surveys were conducted in the 
surrounding area (blood sam ples from 84 percent 
of 1,000 persons). Exam inations of 19,800 blood 
films revealed no m alaria po sitiv es . M alaria was 
la s t detected  in th is  area in February 1949.

The c o n t i n u e d  presence of sporozoites in 
Anopheles in the absence of dem onstrated human 
m alaria rem ains a problem of primary concern to 
m alario logists. L arge-scale  d issec tio n s  of Anoph
eles  were made during the year. R esu lts  of d is
sec tions are summarized in table 13. T able 14 
shows some of the findings of a blood-parasite 
survey of anim als carried on as part of a study 
on the possib le  source of unknown sporozoites 
found in w ild-caught anophelines. Some 1,600 
anim als, encom passing a ll dom estic and wild 
sp ec ies  common in the a reas, were studied.

NURSING TECHNIQUES

N egligent handling of hospital ware and other 
unhygienic la p se s  in estab lished  nursing prac
tices  may well serve to favor the t r a n s p o r t  of 
infectious agents from one person directly  to a 
new victim. Such transfer may occur if oral thermo
meters are inadequately sterilized  and are used 
with a succession  of pa tien ts . Thermometer clean
ing and disinfection  w as the sub jec t of 2,628 
te s ts  run in Center laboratories, involving mechani
cal c leansing  and disinfection  in alcohols, forma
lin , and iodine preparations. There were 50 strep
tococci, 214 “ plemorphic rod”  b acteria , and 221 
other bacteria  recovered from thermometers s te ri
lized  in accordance with procedural manuals; a ll 
the thermometers tested  had come from immediate 
contact with sputum and saliva.

PLAGUE
Through the laboratory examination of 31,961 

rodents, 62,351 flea s , 8,349 tick s , and 1,410 lice  
from 106 counties of 14 S ta tes and the Territory 
of Hawaii, wild rodent plague w as dem onstrated 
16 tim es in 8 counties of 5 S ta tes and Hawaii. 
C enter laboratory personnel investigated  three 
deaths from bubonic plague, one in Arizona and 
two in New Mexico. Six of 7 c a se s  of human plague 
recorded d u r i n g  the p a s t 2 years occurred in 
New Mexico.

In the hope of evolving a more effective method 
of l i m i t i n g  the spread of plague among wild 
rodents, the approach to plague investigative 
s tu d ies  was modified during the p a s t year, both 
in the United S tates and in Hawaii.

During the p a s t 16 years, there has been no 
su bstan tia l evidence of the spread of plague ea s t
ward. However, rather comprehensive surveys, by 
P ub lic  Health Service workers and crews from 
seven  State health  departm ents, have been carried 
on in the known infected areas. In 1950, four new 
counties, represen ting  K ansas, Oklahoma, and 
T exas, were found to have foci of plague infection; 
but in each instance  the county involved was 
ad jacen t to previously identified  foci and there 
w as no evidence of eastw ard spread. Accordingly, 
i t  was decided that the determ ination of the extent 
of the plague problem in the Western S ta tes, though 
important, does not in i tse lf  n ecessarily  produce 
specific  knowledge upon which to base effective 
plague control or eradication m easures. R ather, it 
w as decided, a sounder approach would be to 
make an extensive search  for a weak link in the 
plague transm ission chain. S tudies employing 
th is  approach were inaugurated during 1951 in

Table 13
ROUTINE DISSECTIONS OF WILD-CAUGHT "ANOPHELES”

S p e c ie s
C um ulative 

T otal -  FY 1951
C um ulative 

T ota l -  FY 1950

No. c r u c i a n s  d i s s e c t e d 4, 816 9, 755
No. c r u c i a n s  w ith  s p o r o z o i t e s 4 8
% c r uc i ans  w ith  s p o r o z o i t e s 0 .0 8 0 .0 8

No. quadr i mac u l a t u s  d i s s e c t e d 6, 300 5, 307
No. qu a d r i mac u l a t u s  w ith  s p o r o z o i t e s 0 4

% q u a d r i mac u l a t u s  w ith  s p o r o z o i t e s 0 0 .0 8

No. p u n c t i p  enni  s d i s s e c t e d 97 76
No. p u n c t i p e n n i s  w ith  s p o r o z o i t e s 0 0

35Courtesy of the David J. Sencer CDC Museum



T able 14

SUMMARY OF BLOOD PARASITE SURVEYS

DOMESTIC ANIMALS . -

T otal A nim als
Sampled M ic r o f i la r ia  Trypanosomes L eucocytozoon Haemoproteus

Equine 300 3a - - _

Bovine 400 8 b 4C - _

C anine 400 91d - - -

P o rc in e  10 6 - - - -

Avian

C hicken 400 - - 61e _
Duck 13 - - - -

Goose 7 - - - -

G uinea 2 - - - -

T urkey 10 - - 10 f 3
T o ta ls  1, 638 102 4 71 3

* S e t a r i a  e q u i n a  ( ? ) ^ . S e t a r t a  c e r v i  ( ? ) C Tr y p  ano s o ma  t h e i l e r iJ
D i r o  f i l  a r i a  i m m i t i s e L e u e o  c y  t o z o o n  a n d r e v s i L e u c o c y  t o  z o o n  s m i t h i

WILD ANIMALS

T otal No.
Specim ens

Sampled R e su lts

Amphibians
Salamanders (4  Genera, 5 spec ies) 53 No p a r a s i te s found
Toads and Progs (4  Genera, 9 sp e c ie s) 43 3 Haemogregarine in fe c tio n s , 6 Tryp ano some

R e p tile s
Snakes (10 Genera, 15 sp e c ie s ) . 57 21 Haemogregarine in fe c tio n s , 2 Trypanosome
L iz ard s  (5 Genera, 7 sp e c ie s) 41 No p a r a s i te s found
T u rtle s  (7 Genera, 7 sp ec ie s) 53 25 Haemogregarine in fe c t io n s

Mammals
A ssorted  (6 Genera, 6 sp ec ies) 25 1 M ic ro f i la r ia  in fe c tio n

Total 272
_ . ' .

Santa F e  County, N. Mex., where wild rodent 
plague is  endemic. The hope is  tha t su sta ined  in
vestiga tions in th is  res tric ted  area will produce, in 
time, su ffic ien t knowledge to perm it the detection 
o f the weak link in the infection chain and the 
in itia tion  of successfu l attack  a t th is point.

In Hawaii, recent c a se s  of plague have been of 
the rural, nonepidem ic, wild rodent type. However,

the rodents involved are those generally thought of 
(at le a s t  in the United S tates) a s  dom estic sp ec ie s , 
which are a ttrac ted  to and live in agricultural 
a reas where harborage and food are p len tifu l. In 
the Hamakua D istric t of Hawaii, some 112 c a se s  
of human plague and 1,148 positive rodents have 
been confirmed during the p a s t 42 years. Human 
c a se s  occurred in 27 of the 42 years and positive
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rodents were found repeatedly  each year. R at 
control methods have been employed throughout 
this period, but have succeeded only in reducing 
the in festa tion , not in elim inating the rodent popu
lation* Since 1948, DDT has been used to spray 
and d ust buildings a s  a  p r e v e n t i v e  of human 
infection. T h is lim ited use of DDT is  not enough 
to destroy the opportunity of infection, although 
it probably prevents some human c a se s . On the 
other hand, in tensive and w idespread a ttack  on 
the p lague-transm itting  flea  (X enopsylla  cheopis) 
with DDT might interfere with the chain of infec
tion in the circum scribed infected area in Hawaii 
to such an extent a s  to prevent the transm ission 
of plague from rodents to rodents and rodents to 
mano Inauguration of a program of th is  character 
requires information that is  not now availab le 
on such points as  the effect of DDT on sugar cane 
agriculture. To acquire th is  and other information 
essen tia l to the proper guidance of the type of 
program envisioned, the Center has joined with 
the Territorial Health Department in exploratory 
studies. Once the n e c e s s a r y  information is  
obtained, it is  proposed that a fu ll-sca le  vector 
control program, using  DDT, be in itia ted  with the 
objective of erad icating  plague from the Islands.

POLIOMYELITIS

Exploring and evaluating  the role of flies  in the 
spread of poliom yelitis has- been a C enter ac tiv ity  
since 1946. In that year a t F lorence, A la., and in 
1947 a t Wilmington, D el., an attem pt was made to 
measure the influence of fly control on epidem ics 
of poliom yelitis by intensive fly control in the 
epidemic area. It was readily  apparent th a t this 
was not p rac tica l because of the difficulty of 
predicting the extent of epidem ics in advance; and 
furthermore, there was the magnitude of the prob
lem of achieving effective fly control w ithin the 
short period of time n ecessary  to correlate control 
with the trend of the epidemic. A second approach 
w as adopted in 1948 when continuous fly control 
was in itia ted  in five represen ta tive  c itie s  in dif
ferent p arts  of the country (C harleston, W. Va.; 
Muskegon, Mich.; Phoenix, Ariz.; Topeka, K ans.; 
and Troy, N. Y.) with the objective of comparing 
the poliom yelitis experinece in these  c itie s  with 
that in comparable c itie s  wherein fly control w as 
not p racticed . While theore tica lly  sound, th is  ap
proach proved to be beyond the resources of the 
Center by reason of economic and other factors.

However, much valuable information was accumu
la ted , particu larly  with re sp ec t to fly control meth
ods and techniques, which has been profitable in 
various Center operations. A study of da ta  accumu
la ted  through 3 years of e x p e r i e n c e  with the 
approach adopted in 1948 made i t  clear tha t com
prehensive epidem iological s tu d ies , extending 
beyond the counting and verification of reported 
c a se s  of poliom yelitis in the fly control c itie s , 
are e sse n tia l to the su ccess  of the basic  study 
of the role of f lie s  in spreading poliom yelitis.

A ccordingly, the program now has been lim ited 
to C harleston, W. Va., and Phoenix, Ariz. (two of 
the  5 original c itie s), where fly control operations 
and epidem iological investigations are carried on 
in paralle l. T his approach provides for the integra
tion of in tensive fly control operations, measure
m ent of the fly d en sitie s  within the control c itie s , 
and s tud ies of fly biology, and epidem iological 
and clin ical s tu d ies  of the human population using 
the cross sec tion  technique. The epidem iological 
ph ase  includes: (1) the detailed  c lin ical and
epidem iological investigation  of each reported and 
su spec ted  case  of poliom yelitis, during epidemic 
and endemic periods, with the co llection  of appro
p ria te  specim ens for laboratory determ ination. 
Medical or nurse epidem iologists, operating in the 
fie ld , compile a record of i lln e sse s  among family 
contacts; (2) the carrying on of repetitive  mor
bidity  surveys, using trained lay enum erators, in 
certain  contact areas se lec ted  for their homo
geneity  as epidem iological units; (3) follow-up 
s tu d ies  by the epidem iologists of sam ples of 
individual c a se s  and of family and sm all com
munity outbreaks of a ll types of minor illn e ss  
recorded by the lay  enumerators; (4) the under
tak ing  of sp ec ia l s tud ies as opportunities p resen t 
them selves; (5) the correlation of the findings in 
all epidem iological s tud ies with ex tensive and 
in tensive s tu d ies  on fly population, fly breeding, 
and fly control a c tiv itie s  in the control c ities;
(6) system atic  collection of large numbers of fly 
specim ens and of s e w a g e  sam ples for virus 
iso lation .

The Poliom yelitis Study Unit of Yale U niversity 
Medical School and the National Foundation for 
Infan tile  P a ra ly s is  are collaborating with the 
C enter in th ese  stud ies.

T he purpose of the com posite study, in general 
term s, is to attem pt to achieve a more complete 
descrip tion  of the occurrence and spread of polio
m yelitis  infections in rep resen tative American 
c it ie s  than has been feasib le  heretofore; and to
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evaluate the role of flie s  in the transm ission of 
the infection.

In C harleston, efforts are directed  toward the 
quantitative determ ination of the incidence of 
poliom yelitis and C oxsackie virus over a con
tinuing period of time. Specimens of different 
types are co llected  and forwarded to the P olio 
m yelitis Study Unit o f Yale U niversity Medical 
School which is  p rocessing  them for virus iso la tion .

Two areas of C harleston were se lec ted  for 
in tensive study: D istric t I, consisting  of a popu
la tion  of 900 individuals in 220 fam ilies resid ing  
in the Chandler Branch section; and D istric t IV, 
consisting  of a population of 1,300 individuals in 
430 fam ilies resid ing  in Kanawha City. D istric t I 
is  s itua ted  in the north central part of C harleston 
where socioeconom ic conditions are low, fam ilies 
are re la tive ly  large, the usual facility  for d isposal 
of human excrem ent is  the insanitary  privy, w astes  
from nonstandard sep tic  tanks find their way into 
a stream  flowing through the community, and gar
bage handling is  inadequate. The fly breeding 
po ten tia l is  high and the opportunity for the spread 
o f infectious agen ts by flie s  is  excellent. D istric t 
IV, on the other hand, is  located  in an area of 
re la tive ly  high socioeconom ic s ta tu s , it  is  com
p le te ly  sew ered, the fly breeding poten tia l is  low, 
and a minimum of human excrem ent is  access ib le  
to  the fly population. F am ilies in th is  area  are 
r e l a t i v e l y  sm all and hygienic hab its of the 
population are generally  good.

Prelim inary reports from the Yale workers, who 
have p rocessed  some of the specim ens received 
from D istric ts  I and IV, are e n c o u r a g i n g  but 
incom plete. Blood specim ens from family groups 
in the two d is tr ic ts , co llec ted  in May and June, 
have been sub jec ted  to prelim inary laboratory 
examination for n e u t r a l i z a t i o n  antibodies to 
L ansing  type poliom yelitis virus. In D istric t I, 
50 percent of 1-year-olds exhibited antibodies to 
L ansing  virus and the proportion rose progressively  
with increasing  age until age 9. In contrast, in 
D istric t IV only 14 percen t of children in the 
1- to 2-year bracket exhibited an tibodies to Lan
s in g  virus and the proportion did not reach  50 per
cen t a t  age 8. Thus, there is  the suggestion  of 
a sub stan tia l difference in the prevalence of 
L ansing  antibodies among the populations of th.e 
two d i f f e r e n t  economic s ta tu s  s e c t i o n s  of 
C harleston. Studies of the same blood specim ens 
y ielded data  ind icating  th a t the prevalence of 
L ansin g  antibodies is  re la ted  to the s iz e  of the 
family. In D istric t I, children from 1 to 4 years

of age showed a progressive increase  of anti
bodies, 25 to 75 percent, if they lived in fam ilies 
with increasing  numbers of children. In D istric t 
IV, the same trend w as apparent but the prevalence 
ra tio s were consisten tly  lower.

T hese  prelim inary findings, it m ust be empha
s ized , are indicative of the type of information 
being accum ulated. They are too fragmentary to 
w arrant fo recasts.

During a part of the year, both laboratory and 
epidem iological support were availab le  in the 
P hoenix s tu d ies  and considerable progress was 
made toward reorienting  a c tiv itie s  to the new 
approach. C enter laboratories, for example, proc
e s se d  1,570 s p e c i m e n s  with a y i e l d  of 45 
Shigella  iso la te s , 12 Salmonella  sp e c ie s , and 
235 paracolon s tra in s . However, the Phoenix 
study has not reached the stage  where sign ifican t 
re su lts  are available.

FLY CONTROL OPERATIONS: T his phase of 
the program, like the epidem iological phase , w as 
m aterially  a ltered  during 1951, to conform to the 
decision  to lim it poliom yelitis s tud ies to two 
c itie s , C harleston and Phoenix. However, lim ited 
control ac tiv itie s  were conducted in each of the 
three other c itie s , Muskegon, Topeka, and Troy, 
through the 1950 fly season . In Muskegon and 
Troy, chlordan and dieldrin, respective ly , were 
applied to garbage s ta tio n s  and animal sh e lte rs  
to ascerta in  the efficacy and duration of fly con
trol resu lting  from a sing le  application. At Muske
gon, chlordan applied a t  ra te s  of 200 and 100 
m g ./sq . ft. produced sa tisfac to ry  fly control but 
its  e ffec tiveness w as short lived — 3 to 4 weeks. 
A t Troy, dieldrin a t 50 m g./sq . f t., applied in 
June, gave effective fly control through the fly 
seaso n , holding grill counts to 2.8 compared to
11.6 in an ad jacent town. T hus, i t  appears that 
in the Troy area, where the fly seaso n  is  re la tive ly  
short and the predominant sp ec ie s  is  the blow fly, 
fly control through the application of dieldrin  is  
advantageous and econom ically feasib le .

O perational fly control ac tiv itie s  a t Topeka 
were carried on through the summer of 1950 with 
a degree of e ffec tiveness tha t prompted the com
munity to continue the program on its  own when 
the C enter w as forced to discontinue operations 
there.

Charleston: D iscontinuance of operational ac
tiv itie s  a t Muskegon, Topeka, and Troy made it 
p ossib le  to a u g m e n t  control p e r s o n n e l  at 
C harleston and Phoenix. In C harleston a sanitary
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engineer was added to survey problem s re la ted  to 
the handling of garbage and industrial w aste. 
Added em phasis was p laced  on an educational- 
informational program designed to en lis t public 
support of san ita tion  and thereby encourage muni
cipal o ffic ia ls  to u tilize  the se rv ices  of Center 
sp e c ia lis ts  in improving and expanding sanita- 
tional ac tiv ities . Although the san ita tion  program 
is  s till  inadequate, for example garbage is  col
lected  only once a week in many areas, consid
erable progress w as made during 1951 and effective 
fly control was obtained through a combination of 
sanitation and chemical sprays. P ro jec t person
nel contacted  householders in support of efforts 
to remedy defects noted by the san ita tion  survey, 
and spray personnel received sp ec ia l instructions 
in the placem ent of chem ical sprays. Grill counts 
were held to approximately 2 throughout the 1950 
season. T hat th is  degree of fly control was main
tained must be attributed , a t le a s t  in large part, 
to the fact that in the C harleston area in sec tic ida l 
re s is tan ce  was not encountered. Another contrib
uting factor w as the g u i d a n c e  entomological 
personnel were able to provide through parellel 
observations which p r o d u c e d  information of 
immediate operational application.

Phoenix: In contrast to the situation  in C harles
ton, re s is tan ce  to in sec tic id es  w as a major com
plication  in Phoenix, which, c o m b i n e d  with 
multiple san ita tion  problem s, made 1951 operations 
both frustrating and in teresting . House f lie s , pre
dominant sp ec ies  in Phoenix, developed such a 
degree of re s is tan ce  to dieldrin that in la te  August 
chemical applications were abandoned, even though 
the fly season  normally la s ts  through October. 
However, by the close of the fisca l year fly control 
efforts were m eeting with encouraging su ccess . 
F acto rs lead ing  to th is su ccess  included the 
appointment of a city  health  officer to that long- 
vacant position . The appointee w as in full sym
pathy with the aims of the project and gave aggres
sive leadership in convincing municipal au thorities 
that greater support of an improved san ita tion  
program w as e ssen tia l to its  su c c e ss . Largely 
through the health officer’s leadersh ip , the city 
inaugurated the sanitary  landfill method of garbage 
d isposal, purchased new garbage co llection  equip
ment, extended garbage collection  se rv ices  on a 
two-times-a-week schedule to the entire sub
standard area of Phoenix , and s p o n s o r e d  an 
intensive drive to encourage the use  of proper 
garbage containers.

Concom itantly, new experimental chem icals 
were employed on a se lec tiv e  basis  with encour
aging re su lts . A watei^w ettable suspension of 
BHC w as used as a larvicide. It is  re la tive ly  
inexpensive and proved more effective than DDT. 
Dilan, a new compound not ye t fully te s ted , was 
used for residual treatm ent w ith promising resu lts . 
I t is  re la tively  expensive, however, and use on a 
large sca le  is  not econom ically feasib le . A syner
g ist, DMC, added to 5 percent DDT formulations 
and applied as a space  spray, gave re su lts  com
parable to the DDT space  sprays of 2 years ago.

As in C harleston, entomological field  personnel 
provided helpful guidance in adapting operations 
to changing conditions and in evaluation of re su lts . 
For a short period during the 1951 fly seaso n , the 
city-wide grill count rose to approximately 10, 
compared to 45 in the control town, but control 
efforts w ithstood the spring fly peak w ithout a 
d isastrous breakthrough.

ENTOMOLOGICAL EVALUATION: Although
operational fly control a c tiv itie s  were restric ted  
and /o r d iscontinued a t  three c itie s  (Muskegon, 
Topeka, and Troy), entomological s tud ies and 
collection  of flies for virological s tud ies continued 
a t  a ll five of the o r i g i n a l  p ro ject c itie s . At 
C harleston and Phoenix, the two c itie s  se lec ted  
for concentrated s tu d ies , ac tiv itie s  encom passed 
atten tion  to the techniques of m e a s u r i n g  fly 
d en s itie s , field te s ts  of new in sec tic id es , observa
tions of fly res tin g  hab its, larval surveys, over
w intering behavior of f lie s , and fly d ispersa l 
experim ents.

In fly density  m easurement s tu d ies , three dif
ferent t e c h n i q u e s  were te s ted  in C harleston, 
Phoenix, and Topeka. R esu lts  indicate tha t all 
three methods (Scudder grill, an experimental 
18-in. square, and the reconnaissance method) are 
acceptab le  in the evaluation of fly d en s itie s  for 
guidance in operational programs. Perhaps the 
m ost sign ifican t finding w as that the reconnais
sance  method, which en ta ils  the estim ation of 
numbers of flie s  v isually  and is  the m ost rapid, 
yielded average fly indexes alm ost identical with 
those obtained with the Scudder grill method, 
particu larly  a t lower density  leve ls . As shown in 
figure 8, re la tive ly  minor d ifferences resu lted  
from the reconnaissance method in relation  to the 
Scudder grill, indicating  that th is method holds 
promise of considerable import if it  can be adapted 
to use by inexperienced personnel.

A nalyses of the p resen t sam pling pattern of
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FIGURE 8

AVERAGE FLY DENSITIES IN AREAS OF DIFFERING FLY POTENTIALS 
AS DETERMINED BY THREE METHODS OF SURVEILLANCE.
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fixed s t a t i o n  and random sta tio n  inspections 
revealed  that indexes obtained from either type 
were of sim ilar magnitude in un its composed of 
areas of comparable fly po ten tia l. In heterogeneous 
un its , fixed sta tion  indexes averaged higher than 
random sta tion  indexes. In some in s tan ces  random 
s ta tio n  indexes i n d i c a t i n g  a need for control 
m easures lagged 6 to 7 w eeks behind sim ilar 
indexes obtained from fixed s ta tio n s . T hus, since  
early  reflection  of any upsurge in fly d en sitie s  is  
desirab le , it  is  concluded tha t the fixed sta tion  
technique is  the more sen s itiv e  and prac tica l 
indicator for use in fly control programs.

Entom ological evaluation of the e ffec tiveness 
of control operations in the re sp ec tiv e  project 
c itie s  during 1951 is  summarized on pages 38-39 
of th is report, under F ly  Control O perations.

Studies of fly overwintering a t Phoenix indicated 
breeding of house flies  (Musca dom estica) in  all 
sec tio n s of the city in a wide variety  of sub

s tra te s  — cow, horse, fowl, and p ig  excreta; and 
vegetable w astes. At C harleston , breeding of 
Ophyra aenescens  w as found to occurr continuously 
in a dump area where tem peratures ranged well 
above air tem peratures. Period ic  exam ination of 
se lec ted  dump s ta tio n s  showed the p resence  of 
fly larvae throughout the w inter season .

Q FEVER
Investiga tive  s tud ies on Q fever, carried on in 

cooperation with the C alifornia Department of 
P ub lic  H ealth and other agencies, are reported in 
a se rie s  of papers published* during 1951. Among 
other th ings, serologic te s ts  to a sce rta in  the 
prevalence of antibodies to Coxiella, burnetii 
(causative agent of Q fever) in sheep , goats, and 
ca ttle  showed a variation in the d istribution of

• P u b .  H e a l th  R e p .  6 6 (4 5 ): 1 4 7 3 .1 4 7 7  (1 9 5 1 ) ;  A m . J .  H y g .
5 4 (1 ) :  1-14 (1 9 5 1 ) ; A m . J .  H y g . 5 4 (1 ): 2 5 -3 4  (1 9 5 1 ) .
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antibodies in these  anim als in two major geo
graphic a reas of C alifornia. In northern C alifornia, 
the h ighest prevalence of antibodies w as encoun
tered in sheep and goats, while in southern C ali
fornia, the h ighest prevalence w as found in dairy 
cattle. T h is  finding conforms to previous epidemi
ological observations of human Q fever, namely, 
in a majority of in stan ces cases  in southern C ali
fornia had a history of contact with dairy ca ttle  
and in northern C alifornia the contact usually  was 
with sheep.

L ac ta ting  ca ttle  concurrently exposed to C. 
burnetii and Streptoccus agalactiae, by dipping 
their te a ts  in milk containing both agents, fa iled  
to contract Q fever. Three of five cows involved 
did contract Streptococcus m a stitid is . T hus, it  
appears tha t lac ta tin g  cows do not acquire Q fever 
infections from contam ination through the milking 
process. The five cows subsequently  were exposed 
to C. burnetii by ingestion  of contam inated bran 
at weekly in tervals  for a month. E ach animal 
ingested a to ta l of about 2 x l0 9 minimal in fectious 
guinea p ig  doses. At 5 months postexposure none 
of the cows developed serologic evidence of infec
tion through ingestion, ind icating  tha t c a ttle  likely  
do not acquire Q fever by ingestion. C attle  exposed 
to C. burnetii by inhalation  usually  exhibit evi
dence of infection by a rise  in complement fixing 
antibody an d /o r the localization  of infection in the 
mammary gland or p lacen tae. T hese  data suggest 
that natural infection of ca ttle  is  acquired through 
inhalation of C. burnetti.

Sixteen c a se s  of human Q fever were d iagnosed 
in an investigation  of an outbreak in central Idaho. 
Most of the c a se s  had a history  of contact with 
sheep. D efinite serologic evidence of infection in 
one herd o f sheep w as dem onstrated and other 
herds contained sheep with low serum le v e ls  of 
complement fixing antibodies.

RABIES
Com parative evaluation s tu d ies  on dog rab ies 

vaccines were carried forward a t  C enter labora
to ries in Montgomery, A la. V accines under te s t  
include chick embyro, phenolized, u ltrav io let 
irradiated, and benzene-ether extracted  calcium 
washed products. In January 1950, the four groups 
of te s t  anim als, aggregating 350 dogs, were im
munized. The anim als have been under daily o b se r
vation since  tha t time and blood specim ens for 
neutralization  te s ts  have been co llec ted  from all 
vaccinated  dogs a t 6-month in tervals. R esu lts  of

the neutralization  te s tin g  thus far have shown a 
uniformly sign ifican t rise  in neutralization  index 
th a t has p e rs is ted  a t sub stan tia l tite r  for a period 
of 12 months after vaccination.

In order to check the p o ss ib ility  of inapparent 
infection from the use of live virus vaccine, sa liva , 
whole blood, and serum specim ens were co llected  
from dogs vaccinated  with chick embryo vaccine 
and pooled sam ples were in jec ted  in tracerebrall r 
into mice. Specim ens were taken from the mice 
each day for 10 days following vaccination , and 
then on the thirteenth day and the tw enty-first day. 
A t no time w as virus recovered from the specim ens.

Experim ents conducted in  cooperation with Har
vard U niversity to measure the p o s s i b i l i t y  of 
inapparent reservo irs  of rab ies  in wild rodents 
y ie lded  negative re su lts . Animals used in intra
m uscular titration  and stra igh t challenge were 
cotton ra ts , guinea p ig s , and rabb its.

SALMONELLOSIS

Many Salm onella  in fections are considered 
primary infections of anim als which may be trans
m itted to humans, and there are reports tending to 
incrim inate the dog a s  the source of human salmo
n e llo s is . C enter personnel cooperated with the 
F lo rida Bureau of L aboratories in s tu d ie s  designed 
to assem ble further information on th is  question.

In a sem irural area where Salm onella  infection 
w as unusually high in dogs, a  survey w as con
ducted to explore the relationship  of infection in 
anim als to that in humans. Iso la tions were common 
in dogs but re la tively  few infections were detec ted  
in  the human population. A sim ilar study in urban 
Duval County, F la .,  gave comparable re su lts . Cul
tu re s  taken on dogs a t rab ies c lin ics , which it was 
deem ed would provide the m ost re liab le  information 
a s  to the prevalence of Salm onella  infection  in 
normal dog populations, y ielded an average isola?- 
tion of about 12 percent. P r e v a l e n c e  s tu d ies  
dealing  sp ec ifica lly  w ith greyhounds, dogs in 
veterinary hospita l pounds, dogs in boarding ken
n e ls , and normal dogs are reported in four papers 
scheduled  for publication in the Journal of Infec
tious D iseases . In these  s tu d ies , cultural exami
nations were made of 8,157 dogs, 27.6 percen t of 
which were found p ositive  for Salmonella. The 
proportion of positiv es  in different groups and /o r 
different communities ranged from very low to very 
high. Of 1,602 cultures from greyhounds in the 
Jacksonv ille  area , 43.6 percent were positive , 
w hile 15 percen t of 1,626 specim ens from normal
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dogs were found positive . Exam inations of 2,438 
hosp ita lized  dogs revealed  21.5 percent positive.

During the s tud ies 53 serologic types of Salmo
nella  organism s were encountered, including 3 
new types and 7 types not previously found in 
F lorida.

Three Salmonella  types were iso la ted  from 5 of 
16 turkeys subm itted for examination by a local 
breeder. An outbreak of Salmonella California in 
h is  flock of 1,300 birds had caused  25 percent 
m ortality.

In an examination of re ta il meat sam ples for 
Salmonella  organism s, 12 percent of sausage  and 
2 percent of hamburger sam ples were found to  be 
positive . R esu lts  of te s ts  on m aterials from abat
to irs  and rec ta l swab cultures taken  on 1,200 
slaughtered  swine indicate th a t a wide variety of 
Salmonella  infections is  p revalen t in sw ine.

Approximately 6 percen t of r a t s  t r a p p e d  in 
re s tau ran ts  in Jacksonv ille , F la ., th a t have been 
examined were found to harbor Salmonella  Thus 
far, a study of the prevalence of Salmonella  in 
dairy cows has shown a very low percentage of 
p o sitives.

STREPTOCOCCUS
During 1951, C enter laboratories undertook the 

m anufacture of Streptococcus  typing antiserum s, 
ou tside contract for supp lies of th is  biological 
having been term inated. Approximately 10,000 ml. 
o f serum s were produced, 4,000 ml. of which were 
d istribu ted  to the Army. Other quan tities were 
made availab le  to rheumatic fever research  workers.

C enter laboratories a lso  provided type identifi
cation  for 422 Streptococcus  cu ltures from rheu
m atic fever s tu d ies , from v e t e r i n a r y  m edicine 
s tu d ies , and from other sources in 18 S ta tes and 
A laska.

TICK-BORNE DISEASE

Tick-tularem ia investiga tions undertaken in 
cooperation with the A rkansas Board of H ealth in 
1950 were expanded during 1951. Reported c a se s  
of tularem ia in the United S ta tes averaged 1,608 per 
year for the period 1946-1950, and in A rkansas 56 
percent of recorded human c a se s  were caused  by 
tick  bite rather than by contact with infected  rab
b its . There are ind ications that in o ther areas, 
there is  a sim ilar relationship  between tick  bite 
and incidence of tularem ia. O bservations in cer
ta in  areas a lso  suggest a correlation of high warm

seaso n  prevalence of tularem ia with the distribu
tion  of certain  sp ec ie s  of tick s  and of deerflies.

In 1950, a survey team, consisting  of C enter and 
A rkansas Board of Health personnel co llected  
2,302 adult ticks and some 2*500 nymphal tick s  in 
31 counties. The m ost numerous and m ost fre
quently encountered sp ec ie s  w as the lone-star 
tick  (Amblyomma americanum), followed in order 
by the American dog tick (Dermacentor variabilis), 
and the blacklegged tick (Ixodes scapularis). The 
la tte r was fairly  numerous during the fall and 
w inter months. The rabbit tick  (H aemaphysalis 
leporispalustris) was common on rabb its  and quail, 
and a few s p e c i m e n s  of the Gulf C oast tick 
{Amblyomma maculatum) were found on ca ttle  in 
the southern part of the State.

Dragging w as the predominant method of col
lec ting , but co llections were also  made from dogs 
and ca ttle , and a sm aller number from p igs, rab
b its , quail, and tree  squ irre ls. Deer appear to be 
the principal natural host of A. americanum, th is 
sp e c ie s  being numerous on a ll deer examined. On 
dogs, D. variabilis w as the m ost common.

A. americanum  was abundant in April through 
Ju ly , D. variabilis was found only in Ju ly , and 
I. scapularis  only in the fall.

A pool of ticks co llec ted  from Marion County, 
Ark., in Ju ly  1951 yielded p o sitiv es  when te s ted  
by C enter laboratories.

An average of 538 c a se s  of Rocky Mountain 
spotted  fever p er year w as reported during the 
period 1946-1950. Contrary to what the name im
p lie s , th is d ise a se  is  m ost common in the South 
A tlantic  S ta tes , and the E a s t C entral part of the 
United S ta tes rather than in the Rocky Mountains 
area. In cooperation with the Ohio Department of 
Health and FSA Regions IV and V, a brief survey 
of Rocky Mountain spotted  fever w as made in 
southern Ohio. Some 950 ticks, mostly D. vari
a b ilis , found on dogs and taken by dragging, were 
co llec ted  and forwarded for laboratory examination.

TYPHUS

Since 1946, the C enter has carried on in south
w est Georgia field  s tu d ies  and investigations 
concerning the effec tiveness of murine typhus 
control m ethods, particu larly  DDT dusting of rat 
runs, and the re lation  thereto of such epidemi
ological a sp ec ts  of the d ise a se  a s  human inci
dence, ra t (reservoir) prevalence, and abundance 
of ra t ec to p arasites . R at runs and harborages in
Thomas and Brooks C ounties were trea ted  with
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X. cheopis, the oriental rat flea.

10 percent DDT dust (five rounds over a period of 
approximately 18 months). Grady County functioned 
as a control. ■

D usting o p e r a t i o n s  in Brooks and Thomas 
Counties resu lted  in a sa tisfac to ry  control of the 
oriental rat flea  (X . cheopis), the chief vector of 
murine typhus. Reduction of th is  flea  w as accom
panied by a marked reduction in the prevalence of 
typhus complement-fixing antibodies in ra ts  and a 
decrease in the i n c i d e n c e  of human c a se s  of 
typhus. O bservations have continued and many of 
the accum ulated findings have been reported in 
published papers.*

Since 1948, there has been a general upward 
trend in both oriental ra t flea  abundance and in 
the prevalence of typhus antibodies in ra ts  in the 
dusted counties. However, both flea  abundance 
and antibody prevalence in the dusted  counties 
continue sign ifican tly  lower than in the control 
county. A 1950 trapping survey of ra ts  revealed  
that the treated  counties were s ti l l  far below the 
untreated county, both in percentage of ra ts  infes
ted with f le a s  and in ra ts  infected with typhus. A 
slight increase  was noted in both categories in 
the treated counties as compared to earlier years, 
but a comparable increase ratio was noted in the 
untreated county. T hese data, coupled with a 
sharply d e c r e a s i n g  rate  of typhus in humans,

* P u b . H e a l th  R e p . 6 3 : 1 6 3 5 -1 6 5 3  (1 9 4 8 ) ; P u b .  H e a l th  R e p . 
65: 5 7 -6 3  (1 9 5 0 ) ; P u b .  H e a l th  R e p . 6 6 : 1 0 5 2 -1 0 5 7  (1 9 5 1 ) ; 
A m . J .  P u b .  H e a l th  4 1 : 39& .401  (1 9 5 1 ) .

■
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ind icate  the need for studying the r ick e tts ia l 
reservoir in ra ts  in c a se s  where the influence 
of an tib io tic s , currently used in treating  human 
c a se s , would not intervene to mask the re su lts .

During 1950, 11 cases  of human typhus (con
firmed) were recorded in undusted Grady County. 
One case  w as recognized in Thomas County and 
one in Brooks County, (both dusted). From January 
through June 1951, only one case was recognized, 
which is  a substan tia l reduction in the number of 
detected  c a se s  during the firs t 6 months c f any 
calendar year since  the beginning of the study.

C enter laboratories, in support of fie ld  s tu d ies  
and also  in quest of improved diagnostic  methods 
and techniques, devoted considerable effort to 
murine typhus during the year.

The iso lation  of typhus rick e tts iae  from ra ts  is 
expensive, which has caused the u se  of indirect 
m ethods to measure the incidence of in fected  ra ts 
in study areas. Moreover, iso lation from ra t blood, 
if attem pted, should be performed soon after cap
ture of the animal, and the problem of moving the 
n ecessary  laboratory equipment about and se ttin g  
i t  up in the field is  considerable.

The usual p rac tice , therefore, is  to send  the 
blood from captured ra ts  to serology laboratories 
where complement fixation te s ts  for antibodies 
are run, using  murine typhus an tigens. P o s itiv e  
te s ts  are considered good evidence tha t a t one 

‘ tim e, at le a s t, the ra t w as infected  with typhus. 
When the percentage of positiv es  in ra ts  from any 
co llection  s ite  drops, i t  is  considered th a t the 
typhus reservoir has dropped and the likelihood 
of human c ases  much lessened . In p rac tice , posi
tive serologic te s ts  decline following ec toparasite  
and ra t control in the area from whence the te s te d  
ra ts  are collected .

C enter laboratories te s ted  8 ,778  ra t serums 
subm itted by fie ld  team s operating in Alabama, 
A rkansas, F lo rida , Georgia, M ississipp i, North 
C arolina, South Carolina, T ennessee , Virginia, 
and Hawaii. In addition, C enter laboratories eval
uated  three au thors’ versions of the complement 
fixation te s ts  and found that the Kolmer technique 
seem ed b es t for usual d iagnostic use . Author- 
varia tions of the complement fixation te s ts  can 
be confusing; some l a b o r a t o r i e s  are even lax 
in a p p l y i n g  the p r o t o c o l s  of the- c la ss ic a l 
W eil-Felix tes t.
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OPERATIONAL CONTROL PROGRAMS

C ooperating with S ta tes in the operational 
phase of communicable d ise a se  control programs 
continues to be a major C enter ac tiv ity , although 
in recent years an increasing proportion of to tal 
effort has been directed toward applied  research , 
inv estig a tio n s, s tu d ies , and the train ing of State 
and local health  personnel. C enter participation  
in operational control a c tiv itie s  in the field which 
involve estab lish ed  programs, such a s  m alaria 
control and typhus control, is  through organiza
tions known a s  “ CDC A c tiv itie s”  s e t up within 
State health  departm ents. In other in s tan ces , for 
example diarrhea-dysentery control p ro jec ts , 
appropriate modus operandi are worked out prior 
to  the in itiation  of pro jects so  that ob jectives 
and re sp o n sib ilitie s  of cooperating principals 
are k n o w n  in advance. T h is formula, which 
evolved out of experience, perm its the appli
cation of broad general p o lic ie s  and enables the 
C enter to make available to the respective  S ta tes, 
and to local health agencies therein , the tech
niques and technological information developed 
over the years. It a lso  enab les the C enter, through 
the loan of personnel and continuous interchange * 
of experiences, to add to its  store of knowledge 
concerning communicable d ise a se  control, and 
thereby in c reases  its  com petence to render con
su lta tion  se rv ices  in th is area.

D IA R R H E A -D Y S E N T E R Y

L ate in fisca l year 1950 the C enter in itia ted  a 
program of cooperating with S ta te  and local health 
au thorities in fly control for the specific  purpose 
of reducing m ortality and infection  from dysentery 
and diarrheal d ise a se s  in se le c te d  areas of high 
endem icity. Investigative stu d ies*  in Hidalgo 
County, T ex ., and in the v icin ity  of Thom asville, 
G a., afforded su b stan tia l proof th a t flie s  are 
important vectors of dysentery-diarrheal organ
ism s, and that e f f e c t i v e  fly control reduces 
the prevalence ra tes of in fections due to Shigella.

During 1951, in cooperation with State and 
local health  departm ents concerned, p ro jec ts  of 
th is  type were o p e r a t e d  in Arizona (Yuma,

Coolidge, and C asa  Grande), Kentucky (Harlan), 
New Mexico (C arlsbad and L as C ruces), and 
T ex as (Seguin, Sinton, and Taft). T hese  four 
S ta tes  rank highest a m o n g  a ll the S ta tes in 
dysentery-diarrhea m ortality ra te s , and the s e 
lec ted  c itie s  are among those having the h ighest 
ra te s  within the respective  S ta tes. The pro jects 
are dem onstrational in nature and are intended 
to show the people of the operational c itie s  that 
ex cessiv e  fly populations can be reduced and 
tha t lowering the fly populations usually  re su lts  
in a reduction in the fly-borne dysentery-diarrhea 
prevalence ra te s .

Under the cooperative arrangem ent, the Center 
provides a project s u p e r v i s o r ,  a part-time 
a s s is ta n t supervisor, v eh ic les , and spray equip
ment; the local community provides chem icals, 
spray labor, and funds for n ecessary  san ita tion  
improvements; and a t the State level a program 
supervisor guides project superv isors and renders 
consu lta tion  se rv ices  to communities in terested  
in inaugurating fly control programs. It is  antic
ipated  that effecting  the n ecessary  improvements 
in san ita tion  p rac tices w ill require a minimum of 
3 years, and the pro jects are s e t  up on the basis  
th a t C enter support w ill continue for tha t period 
o f tim e. Once the n ecessary  san ita tio n a l level 
is  a tta ined , e a c h  community, it is  believed, 
should be able to finance minimal spray and 
san ita tion  m aintenance ac tiv itie s  e s se n tia l to 
a high level of fly control. T hus, as each com
munity project becomes firmly es tab lish ed  and 
is  in tegrated  into the normal health  program, 
new dem onstration p ro jects are undertaken by 
the C enter and the war against fly-borne diarrheal 
organism s is extended to new fronts.

By the close of f isc a l year 1951, most of the 
ac tiva ted  pro jects had p rogressed  to the point 
where problems and ob jectives pecu liar to each 
had been defined and cataloged  a s  to priority 
and capacity  of the re spec tive  communities to 
deal with them. Sanitation, the foundation of 
su s ta in ed  fly control, was em phasized in each 
instance  and proved to be the m o s t  difficult 
problem encountered. In s o m e  of the project 
c it ie s , animal sh e lte rs  c o n s t i t u t e d  a major 
problem; in o thers, ra ising  the san ita tional level♦ P a g e  17 o f  t h i s  re p o rt*
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involved improving or elim.n»' ing priv ies; and 
in all, garbage handling required sp ec ia l a ttention . 
The correction of these  s itu a tio n s en ta ils  con
siderable expenditures in many in s tan ces , and 
in all in stan ces  it requires an articu late  citizenry 
and cooperative public health  o ffic ia ls . Lack of 
funds to cover necessary  san ita tion  work was the 
big stum bling block in some pro ject c it ie s , and 
in others p u b l i c  apathy, m anifested through 
indifference of m unicipal o ffic ia ls , w as a draw
back.

ARIZONA: Two pro jects w e r e  operated in
Arizona: Yuma, and Coolidge and C asa  Grande 
under a single supervisor.

Yuma, a community of many p riv ies, of poor 
garbage handling fa c ilitie s , and a tremendous 
seaso n a l p r o b l e m  in packing house w astes , 
presented a stubborn problem. In addition to aggra
vating san ita tional problem s, f lie s  in the area 
developed r e s i s t a n c e  to DDT, chlordan, and 
dieldrin. However, efforts to improve environmental 
san ita tion  were continued. A solution w as found 
to the cantaloupe w aste problem, progress w as 
made toward the elim ination of p riv ies , garbage 
handling w as improved, and some su c c e ss  w as 
reg istered  in controlling fly breeding in le ttuce 
and citrus w astes.

F ly  counts in the Coolidge a reas  were held 
in check by spraying operations, and a drive to 
encourage the use of proper garbage containers 
was reasonably  su ccessfu l. Garbage co llection  
se rv ices  were improved by the purchase of new 
equipment. Fortunately , Coolidge has no major 
industria l w aste problem and the community is 
re la tively  free of p riv ies.

Good progress in improving san ita tion  was 
made in C asa  Grande. A recently  constructed  
sew age t r e a t m e n t  p lant is  helping elim inate 
priv ies and there has been general improvement 
in the garbage handling program. L ocal officials 
and civic groups are behind the project, and local 
financial s u p p o r t  has been increased  by 10 
percent.

KENTUCKY: In Harlan, t h e  project city  in 
Kentucky, control operations commenced con
currently with the fly breeding sea so n , which re
su lted  in attention  being given firs t to spraying 
and second to san ita tion . T h is approach proved 
effective inasm uch a s  f lie s  in the area  are not 
re s is ta n t to chem ical sp rays. By the middle of 
the year both the health  o ffic ia ls  and the general 
population had become aware of the community’s

san ita tio n  shortcom ings. A perm anent san ita tion  
committee was formed and rem edial action in itia 
ted . Problem s of immediate concern include in
san ita ry  priv ies and inadequate garbage storage 
and co llection  fac ilitie s .

NE'Y MEXICO: In C arlsbad, city  o ffic ia ls have 
extended excellen t cooperation in such areas 
of activ ity  as: (1) acqu isition  of additional garbage 
co llection  equipment; (2) enforcement of animal 
sh e lte r  san ita tion  regulations; (3) elim ination 
of priv ies f r o m sew ered areas and improving 
privy construction in unsew ered areas; and (4) 
sponsoring a garbage container drive.

Garbage collection serv ice  in L as  C ruces has 
been extended to all parts of the c ity  on a two- 
tim es-a-w eek schedule, and improvements have 
been made with r e s p e c t  to animal sh e lte rs , 
garbage storage, and re la ted  problems.

TEXAS: The p r o g r a m  in T exas em braces
Seguin, Sinton, and T aft, the la tte r two under 
a sing le  project supervisor.

Seguin has e s tab lished  a san ita ry  landfill for 
garbage d isposal, elim inating an open dump at 
the  edge of the city , and has extended garbage 
co llection  serv ice  to a ll parts of the community 
on a two-times-a-week b a s is . Work is  going for
ward on a program to elim inate 1,095 p riv ies.

In Sinton the following actions have been taken 
in behalf of a higher san ita tio n  level: (1) funds 
have been provided for the purchase of equipment 
required to improve garbage co llection  service;
(2) p lans h a v e  been perfected  for the orderly 
elim ination of p riv ies from sew ered areas; and
(3) an organized community-wide clean-up cam
paign has been executed.

T aft has substitu ted  a san ita ry  landfill for 
open-dump garbage d isp o sa l, has extended garbage 
co llec tion  serv ice on a tw o-tim es-a-w eek schedule, 
and has blueprinted plans for ridding the commu
nity  of priv ies.

In each of the S ta tes, the respec tive  projects 
were the source of fly control a c tiv itie s  of S tate
wide impact, confirming the soundness of the 
dem onstrational approach. In Arizona s ix  non
pro ject c itie s  (Douglas, E loy , F lorence, Holbrook, 
Miami, and Winslow) in itia ted  specific  ac tiv itie s  
to improve the san ita tiona l level, with particular 
em phasis on fly control. In New Mexico the City 
of Rosw ell adopted the fly control program, in 
part, relying e n t i r e l y  on local finances; and 
Gallup, C lovis, and A rtesia  requested  and re
ceived consultation se rv ices  in the inauguration
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of m easures to cope with troublesome fly breed
ing problems. Three T exas c it ie s , A tlanta, Olney, 
and San Marcos, appropriated local funds to sup
port complete fly control programs.

RELATED ACTIVITIES: U tilizing experience 
and information g a i n e d  through the diarrhea- 
dysentery control and the poliom yelitis-fly  control 
p ro jec ts , the Center has developed a competence 
th a t has enabled it to serve as a clearing  house 
for general and techn ica l information pertaining 
to fly control. Out of these  a c tiv itie s , too, has 
developed an inventory of chem icals, san ita tion  
equipment, sc ien tific  d a t a ,  and operational 
p rac tices  which has c learly  shown the need for 
an educational-inform ational program in support of 
fly  control programs. Accordingly, the C enter 
h as  assem bled and made availab le a “ F ly  Con
tro l P ack e t”  containing a com posite of technical, 
organizational, and e d u c a t i o n a l  information 
designed to s e r v e  as a guide to communities 
undertaking locally  s p o n s o r e d  fly control 
programs. T his packet or kit includes an outline 
of fly control too ls, d ev ices, concepts, a variety 
o f educational re le a se s , l is t  of availab le training 
film s, m aterials explaining the “ How”  of organ
iz ing  programs, and forms useful in recording 
data  for evaluation of operations.

MALARIA
The C enter continued to partic ipa te  in the 

m alaria erad ication  program, but on a somewhat 
reduced sca le . Effective Ju ly  1, 1950, support 
of the operational phase of the residua l spray 
program was discontinued in six  of the 13 south
easte rn  S tates (F lorida, Kentucky, M issouri, North 
C arolina, Oklahoma, and T ennessee) and support 
of the programs in the other seven  (Alabama, 
A rkansas, Georgia, L ou isiana , M ississipp i, South 
C arolina, and T exas) w as on a reduced sca le . 
However, State and local au thorities provided 
increased  support of the program, and effective 
control of the m alaria-transm itting mosquito (A. 
quadrimaculatus) was m aintained throughout the 
h isto rica lly  m alarious area.

C oincident with curtailm ent of C enter partic i
pation  in the residual spray program, State health 
departm ents were accorded support in the a c ti
vation  of a m alaria su rveillance and prevention 
program designed to  safeguard  gains which have 
been a tta ined , and to complete the task  of eradi
cating  m alaria from the United S ta tes. The Center 
made allocations to the six  nonoperational S tates

to be used  exclusively  for surveillance and pre
vention work, and a portion of the funds allo tted  
each  of the other seven S ta tes was earmarked for 
surveillance and prevention purposes.

R esidual spray operations carried on during 
1951 are summarized in tab le  15. It w ill be ob
served that s p r a y i n g  was conducted in 243 
coun ties in 13 S t a t e s ,  represen ting  457,067 
applications (Center supported and non-Center 
supported). Both DDT (423,005 lb .) and chlordan 
(62,745 lb.) were used. In addition , m ost S ta tes 
reported an increase in general in sec t control 
programs financed entirely  locally , particularly  
fly control programs. Much of th is  added local 
support of in sec t control ac tiv itie s  is  traceable 
to  promotional work and the loan of basic equip
ment by the Center. Seven S ta tes a n d  Hawaii 
conducted larv icidal and d i t c h  m aintenance 
operations which, in the aggregate, included 5,217 
ac res  and 23,448,136 linear fee t of larviciding 
and 12,422,921 feet of d itch  m aintenance.

Since the m alaria-transm itting mosquito (A. 
quadrimaculatus) is  a n ecessary  link in the trans
m ission of the d isease  to man, lessen in g  the 
chances for th is  mosquito to bite man by reduc
ing its  prevalence in man’s normal environment 
y ie ld s  m alaria control. The residua l spray program 
is  aimed at suppressing  the population of m alarial 
m osquitoes. T hus, the e ffec tiveness of control 
o p e r a t i o n s  (residual spray program) may be 
m easured in terms of reduction in the prevalence 
of m osquitoes.

Figure 9 is  a graphic presen ta tion  of data ob
tained from entom ological in spec tions of sprayed 
h ouses, se le c te d  a t random, for the presence or 
absence of A. quadrimaculatus. T hese data , cover
ing inspections in the southeastern  S ta tes 1945 
through 1950, indicate the percentage of sprayed 
houses found to be free of A. quadrimaculatus 
in the afternoon. T h e  percen tages, it  will be 
noted, vary from 97.2 in 1945 and 1948 to 99.4 in 
1950, with an average percentage of 98.5 for the
6-year period. F i g u r e  10 show s the average 
percentage of sprayed houses free of A. quadri
maculatus in the afternoon, by months after spray
ing, and the ind icated  percentages of control. A 
comparison of sprayed and unsprayed houses har
boring A. quadrimaculatus and ind icated  percent
ages of control over a 5-year period (1946-1950) 
is  shown in figure 11. As indicated , a considerably 
greater year-to-year variation in percentages of 
houses harboring A. quadrimaculatus w as recorded 
in uilsprayed houses in spected  than in the sprayed
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TABLE 15

SUMMARY OF RESIDUAL SPRAY OPERATIONS -  1951

S tate

Number
Of

Counties

Spray
A pplications

Pounds o f  
I n se c tic id e Man-Hours

Pounds o f  
In sec tic id e  

Per Application

Man-Hours
Per

Per Application

Man-Hours
Per

Pound1st 2d Total DDT Chlordan Local CDC* % Local Total

Alabama 18 45, 503 - 45, 503 51, 275 2,827 28, 326 42, 362 40. 1 70,688 1. 19 5.55 1.31

Arkansas 36 39.404 - 39, 404 60,616 19,367 94,968 42,175 69.2 137, 143 2.03 3. 48 1.71

F lo rid a 15 14,345 - 14,345 20,888 - 59,660 7,667 88.6 67,327 1. 46 4.69 3. 22

Georgia 19 45, 144 31,236 76, 380 58, 463 1,703 48, 336 36, 550 57.0 84,886 0. 79 1. 11 1. 41

Kentucky 10 5,839 - 5,839 7,518 2,356 l l .  516 8,464 58.0 19,980 1.69 3. 42 2.02

L ouisiana 10 33,027 - 33,027 33, 204 - 23, 457 24,962 48. 4 48,419 1.01 1.47 1.46

M iss iss ip p i 18 108,723 661 109,384 84. 413 22. 683 107,096 35,738 75.0 142,834 0 .98 1.30 1.33

M issouri 5 4, 431 - 4, 431 6, 224 - 8,602 4,704 64. 6 13,306 1. 40 3.00 2. 14

North C aro lina 19 26,714 - 26,714 19.985 1.619 23,926 4,736 84.0 28,662 0 .81 1. 06 1.32

Oklahoma 7 2,795 - 2,795 3,350 - 8,320 3,434 70. 8 11,754 1. 20 4. 21 3.51

South C aro lina 37 40,013 - 40,013 43,875 2,64? 82,731 31, 696 72.0 114, 427 1. 16 2.86 2. 46

Tennessee 23 19, 440 - 19, 440 2, 180 9, 547 21,981 6, 184 TO. 0 28,165 0.60 1. 45 2.40

Texas 26 39,789 - 39,789 31,014 - 42, 450 38,441 52. 5 80,891 0.78 2.03 2. 61

Total Average 243 425,167 31,987 457,064 423,005 62, 745 561,369 287,113 66.0 848, 482 1. 16 2. 43 2.07

• P r o f e s s i o n a l ,  t e c h n i c a l ,  a n d  s u p e r v i s o r y  p e r s o n n e l
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RESIDUAL SPRAY PROGRAM
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FIGURE 10

RESIDUAL SPRAY PROGRAM
PERCENTAGES OF SPRAYED HOUSES FREE OF QUADS 

BY MONTHS AFTER SPRAYING 
WITH INDICATED PERCENTAGE OF CONTROL 
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FIGURE I I

RESIDUAL SPRAY PROGRAM
PERCENTAGES OF SPRAYED AND UNSPRAYED HOUSES HARBORING QUADS 

AND INDICATED PERCENTAGES OF CONTROL 
1946-1950



h ouses inspected . T h is d ifferen tia l is  believed to 
reflect the year-to-year varia tions in the natural 
population level of th is  mosquito in the south
eastern  S ta tes. If th is  is  true , the s ize  of the 
control problem is  re la ted  to the annual varia tions 
in the mosquito population. The 1947 control prob
lem, for exam ple, when 28 percent of unsprayed 
houses harbored A. quadrimaculatus, was much 
greater than it was in 1950 when only 6.7 percent 
of unsprayed houses inspected  contained th is  
mosquito.

The re la tive ly  high leve l of ind icated  control 
(fig. 11), an average of 88.8 percent for the 1946
1950 period, suggests  tha t the residua l spray 
program is  an effective m eans of controlling the 
m alarial mosquito in the southeastern  S tates. 
Further evidence of the efficacy  of the residua l 
spray  program in the southeastern  S ta tes is  found 
in the fact that m alaria transm ission  within th is  
area has declined trem endously during the life 
of the program. The m a l a r i a  ca se  appra isa l 
program, in itia ted  in 1948, h a s  revealed  that 
m alaria transm ission in the United S ta tes during 
1951 was a t its  low est point in h istory. The re
su lts  of app ra isa ls  of m alaria a ttack s occurring 
in the United S ta tes during the firs t 9 months of 
1951 are summarized in table 16. In table 17 are 
sum m aries by years of the re su lts  of app ra isa ls  
in relation to case  reports. It w ill be observed 
(table 16) that epidem iological app ra isa l of 449

c a se s  in 10 heretofore m alarious S ta tes during 
the first 9 months of 1951 showed only 3 pa rasite 
positive  c a se s  u nassoc ia ted  with a c lear source 
of infection outside of the United S ta tes . Two 
of these  t h r e e  c a se s  were recorded by State 
epidem iologists a s  prim aries and the other a s  a 
re lap se . It is  of in te res t, too, that 273 of 449 
c a se s  appraised  in 1951 were found positive  by 
approved laboratories, a n d  that 270 of these 
originated outside of the United S ta tes. Phis is  
reflective of the noticeable increase  in reported 
m alaria tha t has occurred with the repatriation 
of m ilitary personnel from Korea. T h is increase 
in number of c a se s  reported continued in d irect 
proportion to the return of m ilitary personnel from 
abroad, and the C enter has a l e r t e d  a ll State 
epidem iologists to  exerc ise  vigilance in regard 
to this situation .

CONCURRENT FLY  CO N TRO L: F ly  Control, 
a s  in previous years, was an important by-product 
of the m alaria eradication residua l spray program. 
However, the rapid replacem ent of fly populations, 
the p resen ce  of in sec tic id e -res is tan t s tra in s  of 
f lie s  in many a reas, and other interm ediate factors, 
make residual spraying a s  practiced  for m alaria 
control unsatisfactory  for fly control purposes. 
Tremendous numbers of f lie s  are k illed  during 
mosquito c o n t r o l  operations by the chem ical 
sp ray s, and the reduction in fly populations in

T a b le  16

APPRAISAL* OF MALARIA OCCURRING IN THE UNITED STATES -  1951

S ta te

T o ta l Case 
A p p ra isa ls  

in  Each 
S ta te

C la s s i f ic a t io n  o f  A ppraised Cases
P o s i t iv e  In  L aboratory  Approved by S ta te

A ll
O therT o ta l

Acqui red 
O utside  U. S.

Acqui red 
W ithin U.S.

Alabaraa 93 32 32 61

Arkansas 83 42 42 41
F lo rid a 23 14 14 9

Georgia 95 17 16 1 78
Kentucky 1 0 1

L ouisiana 6 5 5 1

M iss iss ip p i 37 32 32 5
M issouri 1 1 1
South C aro lina 77 68 68 9

Tennessee 83 62 60 2 21

Total 499 273 270 3 226

• R e c e i v e d  t h r o u g h  O c t o b e r  10,  1 9 5 1 .  Th e  c o n t r i b u t i o n s  o f  S t a t e ,  P u b l i c  H e a l t h  S e r v i c e ,
a n d  T e n n e s s e e  V a l l e y  A u t h o r i t y  e p i d e m i o l o g i s t s  a r e  a c k n o w l e d g e d .

Courtesy of the David* J. Sencer CDC Museum



APPRAISAL OF MALARIA CASES REPORTED OR DISCOVERED 
IN 13 ERADICATION STATES

Table 17

Year
Malaria Cases 1948 1949 1950 1951*

Reported 9, 317 4,012 2,099 2,379

Appraised 770 514 713 499
Positive** 242*** 62 30 273

Primary 1
■o 17 6 2

Relapses CDc 8 6 1
Introduced Eu 29 13 270

Transfusion -p
<D

2 1 0
Induced a 1 2 0

Source Unknown 1
5 2 0

• D a t a  t h r o u g h  S e p t e m b e r  o n l y ,  p r o v i s i o n a l  a n d  
s u b j e c t  t o  c o r r e c t i o n .

• • B y  y e a r  o f  a t t a c k .

• • • A l s o  i n c l u d e s  " P r e s u n p t i v e s ,  "  i . e . .  c o n 
s i s t e n t  h i s t o r i e s  b u t  n o t  c o n f i r m e d  b y  
a p p r o v e d  l a b o r a t o r i e s .

many in stan ces is  sign ifican t, particularly  in 
a reas  of re la tive ly  high san itary  conditions. For 
example, in 1950, only 7 percent of sprayed houses 
inspected  showed fly d en sitie s  above 50 compared 
with 28 percent of unsprayed houses (figure 12). 
D ata for 1948 and 1949 s h o w  a comparable 
re la tionsh ip .

RABIES

Since neither the causative  organism s nor the 
anim als, principally  dogs, responsib le  for its  
dissem ination are resp ec te rs  of geographical 
or adm inistrative boundary lin es , effective rab ies 
control in the United S ta tes  is  contingent upon 
the c o o r d i n a t i o n  of State and local control 
a c tiv itie s  to a degree that re su lts  in the equivalent 
of a national program. C onsiderable progress has 
been made toward th is  goal and the C enter has 
played, and is  playing, a role by a ss is tin g  S tates 
to organize and implement control m easures. The 
approach is  through the assignm ent of trained 
personnel to S t a t e s ,  by conducting training 
courses for State and local personnel, by provid
ing professional and techn ica l guidance, by 
developing and making availab le improved con
tro l techniques and m ethods, and by cooperating 
in the investigation  and suppression  of outbreaks 
of the d isease . Experience gained through th is

cooperative formula supports the th e s is  that rabies 
control based  on a State level program under the 
direction  of a public health  veterinarian  is the 
sound approach.

During the early  spring of 1951, outbreaks of 
rab ies in anim als occurred in a reas  which had 
been free of the d isease  for many years. Iso lated  
outbreaks in dogs were reported from Wyoming 
and Montana, and a s izab le  outbreak occurred 
in  Spokane, Wash. Perhaps the m ost serious in 
its  im plications w as the epizootic tha t touched 
sev era l Midwestern and North C entral S tates. 
There are ind ications that the epizootic in Iowa, 
where a high endemic level of rab ies in skunks 
h as  been observed during the p as t 2 years, has 
spread into southern M innesota, North Dakota, 
South Dakota, and N ebraska. Both the striped  
skunk and the sm all spo tted  skunk are im plicated. 
An increase  of rab ies in skunks a lso  has been 
reported in M issouri and K ansas.

As a part of a concerted effort to fo restall out
breaks of the d isea se  in d isastro u s proportions, 
and to coordinate rem edial action , a rab ies con-

FIGURE 12

FLY CONTROL BY RESIDUAL SPRAYS 
FOR ANOPHELINE CONTROL

CUMULATIVE PERCENT OF HOUSES INSPECTED 
HAVING INDICATED FLY DENSITIES 
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ference* w as held at Omaha, Nebr., in May 1951. 
R epresen ta tives from Colorado, Iowa, M innesota, 
M issouri, Montana, N ebraska, and North Dakota, 
together with personnel from the C enter, U. S. 
F ish  and Wildlife Service, U. S. Bureau of Animal 
Industry, and FSA R egional Office VII partic ipated  
in the conference. In su b stan ce , the conference 
recommended tha t each of the S tates concerned 
inaugurate coordinated programs for the control 
of rab ies, and that each State create a committee 
a t the State level to superv ise  its  program, in
cluding thereon rep resen ta tiv es  of public health , 
livestock  d isease  control, and w ildlife conserva
tion agenc ies. It a lso  recommended tha t the S tates 
u tilize  the a ss is ta n c e  of the severa l F ederal 
agencies available in developing their control 
programs, and tha t th ese  agencies honor every 
reasonable request for aid .

The rab ies outbreak in Spokane, Wash., an area 
formerly rab ies free, began in March 1951. E ight
een p o s i t i v e  dog c a se s  and two positive cat 
c a se s  were recorded, laboratory confirmation 
being furnished by C enter laborato ries. Mass 
immunization of dogs (16,500 during the emer
gency), a general area quarantine, and control of 
the stray  dog population produced control within 
a reasonable period of tim e. In an outbreak in 
St. L ouis, Mo., 18 dog i m m u n i z a t i o n  c lin ic s  
operated over a 7-day period h a n d l e d  38,000 
dogs. P rac tic ing  v eterinarians , who partic ipated  
in the immunization c lin ic s , immunized perhaps 
another 20,000 dogs. The number of c a se s  of 
rab ies  in dogs dropped from 79 in May to 5 in 
Ju ly , and no rabid dog has been detec ted  in the 
St. L ou is area  since  July 18.

During the s p r i n g  and summer of 1950, the 
C enter w as requested  to aid  in dealing with an 
outbreak of rab ies in Puerto Rico. Emergency 
control m easures, including m ass immunization 
of dogs and control of the stray  dog population, 
were in itia ted  pending s tu d ie s  to ascerta in  the 
source of the infection. Subsequently, s tud ies 
on rab ies developed epidem iological evidence 
suggesting  tha t in fected  dogs and farm anim als 
had been in contact with m ongooses, a sm all 
predatory carnivore imported to  the Island  from 
Jam acia  by sugar growers as a means of combating 
rodents. T his incrim ination of the mongoose was 
confirmed, and m easures were contrived to effec-

• C o p i e s  o f  P r o c e e d i n g s  o f  th e  C o n f e r e n c e  a r e  a v a i l a b l e  th r o u g h  
th e  C e n te r .
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tively cope with the s itua tion . The Puerto  Rico 
outbreak and how it was brought under control is  
described  in a paper published in Public  Health 
Reports.*

The insid iously  endemic rab ies situa tion  in 
Indiana showed improvement during 1951. There 
w as an 18 percent decrease  in p ositive  animal 
c a se s  during the la s t  quarter of the year compared 
with the same period of the preceding year. One 
fa ta l human case  occurred in Knox County.

Other outbreaks encountered during the year 
included an epizootic in foxes in T ex as, involv
ing 10 counties, which m anifested evidence of 
moving toward L ouisiana. Health au thorities, 
with other agencies cooperating, succeeded  in 
bringing the outbreak under control through the 
application of the usual emergency m easures 
supplem ented by a program o f fox population 
reduction.

TYPHUS AND RODENT CONTROL

Murine typhus is endemic in 11 southern S tates, 
at le a s t in wide areas of the respective  S tates, 
where dom estic rat populations are considerable 
and where clim atic conditions are favorable for 
the rat ec to p arasites , principally  the oriental rat 
f lea  (A', cheopis), responsib le  for the transm ission 
of typhus from ra t to man. The C enter has coop
erated  with the health  au thorities in these  S ta tes 
over a period of years in a c tiv itie s  sp ec ifica lly  
d irected  toward the control of typhus. In addition, 
through the loan of professional and technical 
personnel and a broad program of consultation 
se rv ices , the C enter cooperates in rodent control 
ac tiv itie s  in c it ie s  of 25 S ta tes , the D istric t of 
Columbia, and in Hawaii where ra ts  abound and 
the ir control is  of public health  importance.

f i  PHUS CONTROL: During the calendar year 
1950, reported c a se s  of murine typhus in the 
U nited S tates to taled  683 compared with 984 in 
in 1949. For the f irs t 8 months of 1951 (January 
through August), 284 c a se s  were reported, ind icat
ing a continuation of the downward trend begun 
in 1945, when 5,179 c a se s  were reported. Table 
18 show s reported c a se s  by years for the period 
1941-1950. Evaluation s tu d ie s  show that typhus 
foci in dom estic ra ts  a lso  are declin ing, but in
d ica tions are that they are  s t i l l  w idespread.

* P u b .  H e a l th  R e p .  6 7 : 2 7 4 -2 7 7  (1 9 5 2 ) ,
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ANNUAL TOTAL OF REPORTED MURINE TYPHUS FEVER CASES 
IN THE UNITED STATES*

1941 -  1950

Table 18

* O r e r  95% o f
s o u t h e a s t e r n

* * T o t a l  n u m b e r
1 9 5 1 .

Control ac tiv itie s , as p racticed  in the endemic 
typhus area, include DDT dusting  of rat runs and 
harborage for the control of oriental ra t fleas, 
the typhus vector; an tira t san ita tio n , to control 
ra t populations by denying them food and p laces 
of harborage; ratproofing, to keep ra ts  out of build
ings where opportunities for contact with humans 
are numerous; and by m ass erad ication  of ra ts 
by poisoning. T his multiple a ttack  has proved 
effective and is  adaptable to requirem ents in the 
different areas which is  in k e e p i n g  with the 
autonomous nature of the cooperative program. 
DDT dusting, for example, is a means of bringing 
a detected  focus of typhus under control in a re
latively  short time, w hereas ra t control requires 
considerable time, even under favorable condi
tions. Hn the other hand, reducing the ra t popu
lation by the application of an tira t san ita tion  and 
ratproofing offers an approach to a more basic 
type of control.

A s ta tis t ic a l  summary of typhus control activ i
t ie s , in term s of man-hours expended and percent
age o f time d e v o t e d  to d i f f e r e n t  types of 
control work, is  p resen ted  in table 19. T hese  
d a ta  encom pass operations in Alabama, A rkansas, 
F lo rida , Georgia, L ouisiana, M ississipp i, North 
Carolina, South Carolina, T en n essee , T ex as, and 
V irginia. As shown in tab le  19, on the average, 
State and local man-hours amounted to 80 percent 
of the to ta l expended. Id one S tate 95 percent of

to ta l man-hours expended were State and local 
and in no State was the State and local contribu
tion le s s  than 75 percent of the to ta l man-hours 
expended within the State. A rkansas and Virginia 
did not apply DDT dust on an organized sca le  
and L ou isiana omitted an tira t san ita tion , as such, 
from its  program. However, in the 11 S ta tes 14 
p e r c e n t  of to ta l man-hours w as d e v o t e d  to 
dusting and 6 percent to an tira t san ita tion . R at 
poisoning, which accounted for 29 percent of 
to ta l man-hours expended in the 11 S ta tes , was 
p racticed  in a ll 11 S ta tes, and accounted for 55 
percent of to tal man-hours in M ississipp i and 53 
percent in Alabama. Two of the 11 S tates did not 
p rac tice  ratproofing and in itia l ra t eradication  as 
such , but in the 11 S tates th is ac tiv ity  consumed 
18 percent of a ll man-hours expended.

Entom ological evaluation s tu d ies  show that 
sev era l sp ec ie s  of ra t ec to p a ra s ites , including 
flea s , m ites, and lice , are common among rat popu
la tions in the 11 southern S ta tes embracing the 
typhus endemic area of the U nited S tates. In their 
order of abundance, most numerous on ra ts  and 
most frequently present, they are: the rat louse, 
Polyplax spinulosa ; the m ites, L iponyssus  bacoti, 
Laelaps echidninus, and Laelaps nuttalli; the 
stick tig h t flea, Echidnophaga gallinacea-, the 
oriental ra t flea , X. cheopis ; the mouse flea, 
Leptopsylla  segn is ; the ca t flea , Ctenocepha- 
lides  fells-, and the northern ra t flea , Nosopsyllus  
fascia tus.  The i m p o r t a n c e  of most of these  
ec to p arasites  in the transm ission of murine typhus 
from rat-to-rat and from rat-to-man is  not fully 
known. It has been estab lished , however, th a t 
the oriental ra t flea  is  the chief vector of typhus 
to man, and s tu d ies  have shown that the incidence 
of typhus in human population is  directly  related  
to the abundance of the orien tal ra t flea  in the 
dom estic ra t population (CDC ACTIVITIES 1949
1950, pp. 12-17). It a lso  is  a confirmed th e s is  
tha t reducing the prevalence of the orien tal ra t 
flea  in the dom estic ra t populations within the 
normal human environment reduces the incidence 
of typhus in humans by a comparable ratio . Thus, 
m easures which are effective in reducing the 
prevalence of oriental rat fle a s  in ra t population 
also  are effective in protecting  the human popu
lation  ag a in st typhus. And since  DDT dusting 
reduces the prevalence of oriental ra t f leas  in 
dom estic ra t populations, dusting is the method 
of choice where suppression  of known foci of 
typhus is the immediate ob jec tive . By trapping

Year R e p o r te d  C ases

1941 2,781
1942 3,731
1943 4,522
1944 5,338
1945 5, 179
1946 • 3,367
1947 2,034
1948 1, 184
1949 984
1950 683
1951 284**

a l l  r e p o r t e d  c a s e s  o c c u r r e d  i n  9 
S t  a t e s .

o f  c a s e s  J a n u a r y  t h r o u g h  A u g u s t

Courtesy of the David J. Sencer CDC Museum



TIME AND PERCENTAGE OF TOTAL WORK DEVOTED TO MURINE TYPHUS CONTROL 
FISCAL YEAR 1951, 11 SOUTHERN STATES

T a b le  19

Source Man-Hours
P ercen tage  o f  

T o ta l Time
S t a t e  and Local 432, 712 80
P u b l i c  H e a l th  S e r v i c e 109, 816 20
T o ta l 542 ,538 100

TYPE OP ACTIVITY
S t a t e  and D i s t r i c t  S u p e r v i s i o n ,  Shop 

and E n tom olog ica l  S e r v i c e  (USPHS) 12
S t a t e  and D i s t r i c t  S u p e r v i s io n  ( S t a t e  

and L oca l) 6
A n t i r a t  S a n i t a t i o n  A c t i v i t i e s 6
R e s id u a l  DDT D u s t in g 14
E v a l u a t io n  A c t i v i t i e s 9
R a tp r o o f i n g  and I n i t i a l  E r a d i c a t i o n s 18
M ain tenance  o f  R a tp r o o f in g 2
Rat P o i s o n in g  and G a ss in g  O p e r a t io n s 29
M is c e l la n e o u s  and Leave 4

SUMMARIES
Number o f  M eetings 137
Number in  A ttendance 3, 120
Number P e r so n s ,  O n - t h e - jo b  T r a in in g 1, 108
Average Man-hours p e r  T r a in e e 11
Communities w i th  R a tp r o o f i n g  P r o j e c t s 26
E s ta b l i s h m e n t s  R a tp ro o fe d 2, 483
Communities w ith  P o i s o n in g  P r o j e c t s 210
E s ta b l i s h m e n t s  P o iso n ed 353,681

ra ts  from dusted and undusted prem ises, combing 
them for e c t o p a r a s i t e s ,  and tabulating  the 
re su lts  in term s of o r i e n t a l  rat flea  indexes, 
it  is possib le  to determine the m easure of typhus 
control obtained. A summary of findings resu lting  
from the application  of th is  principle (based on 
exam inations of 8,578 ra ts  caught in 9 southern 
S tates during 1950) is  p r e s e n t e d  in table 20. 
As i n d i c a t e d ,  ra ts  from u n d u s t e d  prem ises

harbored fewer fleas , both in percentage of ra ts 
in fested  and in number of f le a s  per ra t, than did 
ra ts  from undusted a reas . T h is has b een  a to n - 
s is te n t finding in data co llec ted  over a period of 
years and is construed a s  substan tive  evidence 
th a t DDT dusting has contributed to the decline 
of typhus in humans within the control area. And 
out of this development has emerged the concept 
tha t while pursuing th is control formula in areas

T able 20

CONTROL OF “ X. CHEOPIS”  BY DDT DUSTING -  1950 
BASED ON DATA FROM 8 ,5 78  RAT EXAMINATIONS -  9 SOUTHERN STATES

Undusted D usted P rem ises
P rem ises 1-180 days 181*365 days Over 1 year

P e r c e n ta g e s  o f  r a t s  i n f e s t e d by X. c h e o p i s 32 7 .7 9. 5 19
R e d u c t io n  due t o  DDT d u s t i n g 76% 71% 43%
Average number o f  X. c he op i s p e r  r a t 1. 6 0 .24 0. 72 0. 92
R e d u c t io n  due t o  DDT d u s t i n g 84% 55% 42%

Courtesy of the David . J. S encer CDC Museum



where typhus is  endemic, it is w ell to explore 
the p rac ticab ility  of su bstitu ting  typhus erad ica
tion  for typhus control as the goal of cooperative 
efforts.

The observed prevalence of typhus antibodies 
in ra ts  t a k e n  from u n d u s t e d  prem ises rose 
sharply during the la s t  ha lf o f 1950, but during 
the f irs t ha lf of 1951 dropped back to about the 
June 1949-1950 level. D ata availab le  at the end 
of f i s c a l  year 1951 are insuffic ien t to permit 
determ ination of whether or not the July-Decem ber 
1950 rise  rep resen ts a rea l upswing in the natural 
prevalence of typhus in ra ts . DDT dusting opera
tions were very su ccessfu l during 1950, as shown 
in table 20. However, even though dusting opera
tions are effec tive, control thus obtained is  not 
permanent and su sta in ed  control through th is 
method r e q u i r e s  repetition of the operation 
periodically . Sim ilarly, reducing the rat popu
la tio n s by poisoning and trapping, at b est, le ssen s  
the density  of ra ts  only tem porarily, and there is  
evidence that ordinary poisoning may increase

rather than decrease  the prevalence of typhus 
in ra ts . Rat control a tta ined  through san ita tion , 
on the other hand, is  permanent in the degree 
that san ita tion  m easures are su sta in ed , which 
makes th is  method of control highly desirable. 
Accordingly, considerable effort is  devoted to 
s tu d ie s  of the basic  factors which determine the 
prevalence of typhus in ra ts , with the view of 
developing a better m e t h o d  for a ttack ing  the 
problem of reducing typhus in ra ts .

The e ffec tiveness of control by DDT dust, as 
ordinarily applied, varies greatly with different 
sp e c ie s  of rat ec to p a ra s ites , which suggest some 
further inquiry in th is area. C ontrol of the primary 
vector, •X . cheopis, has been, and continues to 
be good. P resen t methods a lso  yield good control 
of L. segnis, N. fasciatus,  and L. nuttalli ; they 
give fair control of L. bacoti; s ligh t or variable 
reduction of P- spinulosa  and L. echidninus.  Due 
to sm all numbers of specim ens examined, data  on 
E. gallinacea  and C. fe l is  are not re liab le . Figure 
13 re flec ts  data accum ulated on th is point during

FIGURE 13

CONTROL OF THE DIFFERENT SPECIES OF RAT ECTOPARASITES BY DDT DUSTING 
1 9 5 0 - PERCENTAGE OF RATS INFESTED

BASED ON DATA FROM EXAMINATION OF 8 ,6 1 7  RATS, FROM 9  SOUTHERN STATES
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FIGURE 14 

CORRELATION OF MURINE TYPHUS SEASONAL INCIDENCE 
IN RATS WITH Xenopsylla cheopis ABUNDANCE

1 9 4 6 - 1 9 4 9  
UNDUSTED A R EA S ONLY

X. cheopis Abundance Based on 5 5 , 7 7 5  R .rattus  and R. norvegicus From I I  
Southern States.Typhus in Rats Based on 2 4 , 5 0 2  R .rattus  and R. norvegicus 

From 13 Southern and Central States

F S A - P H  S C D C -A T L A N T A ,G A . A PR. 1951
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FIGURE 15 

COMPARISON OF THE SEASONAL INCIDENCE OF 
MURINE TYPHUS IN HUMANS AND IN RATS

13 S O U T H E R N  AND C E N T R A L  STATES

Percentage of Human Cases Occurring each Month 1 941 -1945  
and percentage of Rat Serums Positive at High Titers  

Based on 2 4 , 5 0 2  R .rattus  and R.norvegicus Rats 1 9 4 6 - 1 9 4 9  
3 -M o n th  Moving Average
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1950 investiga tions. Comparable data for 1949 
are recorded in table 10, page 17, of CDC ACTIV
ITIES 1949-1950. Facto rs which may account 
for the poor c o n t r o l  of P ■ spinulosa  and L.  
echidninus  i n c l u d e :  (1) ordinary application
methods do not ensure contact of the in sec tic ide  
w i t h  the ec toparasite ; (2) particu lar hab ita t 
features; and (3) possib ly  these  ec to p arasites  
have a naturally low su scep tib ility  to DDT.

The definite correlation th a t ex is ts  between 
the seaso n a l incidence of typhus in ra ts  and the 
abundance of the primary vector, X. cheopis, is  
shown in figure 14, and in figure 15 is  shown a 
comparison of the seasonable  incidence of typhus 
in humans and in ra ts . The nonpermanent nature 
of typhus control resu lting  from dusting  (as in 
dicated  by complement fixation tite r in ra ts )  is 
depicted in figure 16, which show s that the high 
tite r infections drop rapidly for 2.5 months after 
dusting , but that high tite rs  begin to appear by 
the third month after dusting.

HAT CONTROL IN CITIES: During 1951 this 
program encom passed rodent control ac tiv itie s  
in Hawaii, the D istric t of Columbia, and in one 
or more c itie s  of 25 eastern  and w estern S ta tes. 
Center partic ipa tion , in the main, consisted  of the 
assign ing  of rodent control sp e c ia lis ts  to coop
era te  with State and local health departm ents in 
organizing rodent control programs, and in the 
providing of training opportunities for S tate and 
local health  department personnel. The type of 
a c tiv itie s  pursued is  outlined in table 21. It will 
be observed that 81 percent of to ta l man-hours 
expended was supplied by State and local health  
agencies compared with 19 percent by the Center. 
A ntirat san ita tion , which includes the removal 
of rat harborage, sanitary  handling of garbage, and 
comparable ac tiv itie s , accounted for 29 percent 
of a ll man-hours invested , with local agenc ies 
providing 83 percent of effort devoted to an tira t 
san ita tio n . R esidual dusting, not widely practiced 
in th is program, consumed only 1 percent of total

FIGURE 16
RELATION OF MURINE TYPHUS COMPLEMENT FIXATION TITER ON RAT 

SERUMS TO PERIOD AFTER DUSTING
(R.rattus AND R.norvegicus DATA COMBINED; 10% AND 5%  DDT DUST DATA COMBINED) 

BASED ON 51,186 RAT SERUMS FROM 9 SOUTHERN STATES, 1946-1949)

F S A -P H S -C D C

NUMBER OF DAYS AFTER DUSTING
A T L A N T A ,6 A . A P R IL , 1951
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TIME AND PERCENTAGE OF WORK DEVOTED TO RODENT CONTROL 
JULY 1, 1950 -  JUNE 30, 1951

T a b le  21

Source Man-Hours
P e r c e n ta g e  .of 

T o t a l  Time

S t a t e  and Local 202 ,992 81

P u b l ic  H e a l th  S e r v ic e 47 ,235 19

T o ta l 250 ,227 100

TYPE OF ACTIVITY
S t a t e  and D i s t r i c t  S u p e r v i s io n .
Shop and E n to m o lo g ic a l  S e r v i c e  (PHS) 4

S t a t e  and D i s t r i c t  S u p e r v i s io n  
( S t a t e  and L o ca l) 3

E v a l u a t io n  A c t i v i t i e s 32

R a tp r o o f  ing 4

M ain tenance  o f  R a tp r o o f i n g 1

R at P o i s o n in g  and G ass in g  O p e r a t io n s 9

T r a i n i n g  and E d u c a t io n a l  A c t i v i t i e s 13

A n t i r a t  S a n i t a t i o n  A c t i v i t i e s 29

S urveys 3

R e s id u a l  DDT D u s t in g 1

M is c e l la n e o u s  and Leave 1

SUMMARIES
Number o f  M ee tings 385

Number in  A tte n d an c e 7, 486

Number o f  P e r s o n s  o n - t h e - j o b  T r a in in g 733

Average Man-hours p e r  T ra in e e 15

C i t i e s  w ith  R a tp r o o f i n g  P r o j e c t s 15

E s t a b l i s h m e n t s  R a tp ro o fe d 1,349

C i t i e s  w i th  P o is o n in g  P r o j e c t s 24

E s ta b l i s h m e n t s  P o iso n ed 14,882

man-hours. Evaluation a c tiv itie s  (32 percent) and 
train ing and educational a c tiv itie s  (13 percent) 
accounted for 45 percent of the to ta l outlay of 
man-hours, indicating  the priority in time given 
to  these  basic factors.

P lague in wild rodents is  p resen t in some of the 
areas covered by the ra t control in c it ie s  program, 
particularly  in Hawaii and to le s se r  ex ten t in 
C alifornia, New Mexico, and Oklahoma. P lague 
su rveillance ac tiv itie s  in th ese  S ta tes and Hawaii 
accounted for 31 p e r c e n t  of to ta l man-hours

expended, with Hawaii reporting m ost o f  that 
to tal.

Numerous rat-bite c a se s  occurred during the 
year. Reports from 24 c itie s  in 11 S ta tes lis ted  
1,827, and reported c a se s  represen t only those 
in s tan ces  where requests  for a s s is ta n c e  in rat 
control or m edical aid  were recorded. Four of the 
la rg es t c itie s  in Ohio, for exam ple, reported 791 
c a s e s  of rat b ite , and three of the large c itie s  
in New York report 856. A tlan ta , G a., reported 
45 c a se s .
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EPIDEMIC AND DISASTER AID

The C enter is  the c o m p o n e n t  of the Public 
H ealth Service responsib le  for aid ing S tate and 
local health  authorities with epidemic and d isa s te r 
s itu a tio n s which overtax their normal resources. 
The degree of a s s is ta n c e , rendered upon request, 
is  g o v e r n e d  by the s iz e  and type of problem 
involved. The C enter m aintains a d iversified  sta ff 
of sp e c ia lis ts , and when a request for epidemic or 
d isa s te r  aid  is  received appropriate personnel is  
dispatched to the scene of the epidemic o rd isa s te r .

During 1951, the C enter expanded its  fa c ilitie s  
for providing epidemic aid by the activation  of the 
Epidemic In telligence Service.*

T ab le  22 ind ica tes som ething of the scope of 
epidemic aid requests  received  and responded to 
during 1951. In some in stan ces C enter sp e c ia lis ts , 
working with S tate and local health  au thorities, 
were able to d iscover the cau ses of epidem ics and 
to recommend effective rem edial action . In o thers, 
such as poliom yelitis, thorough investigations

♦ P a g e  3 o f  t h i s  r e p o r t .

T a b le  22

EPIDEMIC AID ACTIVITIES INVOLVING 
ALLOCATION OF FUNDS -  1951*

Disease Location

Disease o f  c e n tr a l
nervous system Fargo, N. Dak.

F i f th  Disease A sheville ,  N. C.
In fe c t io u s  h e p a t i t i s Cooper County, Mo.
I n fe c t io u s  h e p a t i t i s Montrose, Colo.
I n fe c t io u s  mononucleosis Danvil le ,  Va.
P o l io m y e l i t i s P l a t t e  County, Siyo.
P o l io m y e l i t i s Rye, Colo.
P o l io m y e l i t i s Shreveport,  La.
P o s s ib le  poisoning M illa rd  County, Utah
Rabies North Dakota
Smallpox Devil’ s  Lake, N. Dak.
Suspected e n c e p h a l i t i s Richmond, Va.
V ira l  d ise ase Colorado

• C a l e n d a r  y e a r

were made and through them information was accu
mulated which may help to develop a better under
standing of the infection than now obtains.

In addition to epidemic aid a c tiv itie s  lis te d  in 
tab le  22, a ss is ta n c e  which did not involve a llo 
cation of spec ia l epidemic aid funds was rendered 
on a formal or i n f o r m a l  b a s is  in a number of 
in stan ces  where outbreaks of d isease  occurred, 
or where unusual diagnostic  problems arose. 
U sually th is  type of aid included epidem iological 
consultation and laboratory a ss is ta n c e  in iden
tifying the infection and /o r causative  agent.

A ctiv ities  a sso c ia ted  with d isa s te r  aid , in the 
main, concerned the stockpiling  of appropriate 
m aterials and equipment in s tra teg ica lly  located  
w arehouses, and the c o n d i t i o n i n g  of w ater 
treatm ent equipment.

Tw enty-three million halazone tab le ts  (chlorine 
compound for s t e r i l i z i n g  w ater), previously 
acquired without co st from the New York S tate 
Department of Education, were packaged in con
ta in ers  of 1,000 tab le ts  and d istribu ted  among 
five stockpiling  s ta tio n s . Ten dew atering pumps 
(90 g.p.m.) were purchased and sto red  for emer
gency ca ll, and five reconditioned 100 g.p.m. 
truck-mounted filtration-chlorination units were 
m aintained in working s ta tu s  a t se le c te d  c itie s  
in the country. Work proceeded on the D isaste r 
Aid Manual”  and mimeographic copies of sec tio n s 
of “ Mosquito C ontrol,”  “ Rodent C ontrol,”  and 
“ F ly  C ontrol”  were d istributed to State and local 
health officers, and to appropriate Public  H ealth 
Service personnel.

Although no d isa s te r  requiring major a s s is ta n c e  
from the C enter occurred during 1951, ju s t after 
the close  of the f isca l year (July 1951) floods 
inundated v as t areas in K ansas and M issouri, and 
during and immediately following the flood diver
s ified  aid was furnished by the C enter. In addition 
to personnel, the C enter made availab le  w ater 
treatm ent equipment, dew atering pumps, motor 
v eh ic les , in sec tic id e s , so lv en ts , and large stocks 
of the halazone tab le ts  previously  stockpiled  in 
p a c k a g e s  of 1,000. The 5,000,000 tab le ts  in 
K ansas City were exhausted early in the emergency 
and 20,000,000 were flown into the emergency 
area by Air Force p lanes.
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